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PREFACE. 


The  progress  of  orthopedic  surgery  in  the  last  nine  years  has  been 
BO  rapid  that  a  revised  edition  of  this  work  has  necessitated  very  largely 
the  rewriting  of  the  entire  book.  But  few  changes  in  its  scope  or  classi- 
fication have  been  made ;  some  subjects,  however,  treated  in  the  former 
book  have  been  omitted  while  others  have  been  more  fully  considered. 
We  are  indebted  to  many  of  our  friends,  especially  to  our  fellow-members 
of  the  American  Orthopedic  Association  and  to  the  managers  of  the  Chil- 
dren's Hospital,  for  the  use  of  their  illustrations. 

Edward  H.  Bradford. 

eobert  w.  lovett. 
Boston,  September,  1899. 
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CHAPTER  I. 

POTT'S    DISEASE. 

Definition.— History.— Pathological    Anatomy. — Occun-ence   and  Etiology. — Symp- 
toms.— Diagnosis. — Differential  Diagnosis. — Prognosis. — Treatment. 

Definition. — Pott's  disease  is  the  name  applied  to  a  destructive  patho- 
logical process  which  attacks  the  bodies  of  the  vertebrae.  The  other  uames 
by  which  the  affection  is  known  are  as  follows :  Spondylitis,  Malum  Fottllj 
Caries  of  the  spine,  Kyphosis,  Angular  curvature,  Tuberculosis  of  the 
vertebrae,  and  Spinal  curvature.  In  German  it  is  known  as  Die  Pott^sche 
Kyphoses  Spitzbitckely  Winkelformige  Knickinuj  der  Wirbdsduh,  and 
Tiiherculose  Wirbelentzunduny;  in  French  as  Cyphose^  Mai  de  Pott,  and 
Mai  Vertebral, 

History, — An tero- posterior  curvature  of  the  spine  is  an  affection 
which  was  described  by  the  ancients,  and  was  known  to  Hippocrates  and 
Galen,  who  attributed  its  cause  to  tubercle  "within  and  without  the 
lungs. "  Ambroise  Par^  wrote  of  it  and  used  a  metal  cuirass  in  its  treat- 
ment, but  it  was  not  until  the  time  of  Percival  Pott  in  1 779  that  any 
accurate  description  of  the  disease  was  given. '  In  honor  of  that  surgeon 
the  disease  is  chiefly  known  by  his  name.  The  existence  of  the  disease 
in  prehistoric  times  in  North  America  is  evidenced  by  a  specimen  in  the 
Peabody  Museum,  Cambridge,  Mass. 

Pathological  Anatomy. 

Pott's  disease  represents  the  result  of  a  destmctive  ostitis  affecting 
the  spongy  tissue  of  one  or  more  of  the  vertebral  bodies.  This  ostitis, 
so  far  as  we  now  know,  is  tuberculous  in  type  and  follows  the  same 
course  as  tuberculous  ostitis  occurring  at  the  epiphyses  of  the  long  bones, 
as  in  hip  disease,  tumor  albus,  etc. 

The  first  appearance  noticeable  to  the  naked  eye  on  examining  a  sec- 
tion of  a  diseased  vertebra  at  an  early  stage  of  the  disease  is  a  small 

'  Pott:  "Remarks  on  that  Kind  of  Palsy  Affecting  the  Lower  Limbs,"  etc.,  Lon- 
don, 1770. 
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aM&eaTOfliiig  to  protect  the  surraimding  healthy   bone   from   the 
I  actkm  of  the  locus.     Microscopical  examination  shows  a  mass  cf 
in  a  rarefied  spongy  bone  tissue,  and  in  the  tubercles  are  to  be 
tubercle  baeillL     From  the  fact  that  the^e  characteristics  are  tn  be 
ad  in  nearly  all  the  specimens  examint»d,  the  aflfei^tion  is  spt^ken  of  as 
abetrulotis  oetitia.' 

The  focns  of  tuberculous  material  nmy  either  be  absorbed  or  calcified, 
or,  aa  happens  much  more  commouly,  the  ostitis  may  increase  until  it 
has  dflstarajed  a  large  part  or  the  whole  of  a  vertebral  body.     In  ita 
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etnnne  of  enlargeiiient  it  may  iiu  luile  iwrtious  of  liorie,  tli*^  nutrition  of 
which  is  cut  off  by  the  adjacent  iuttaiiimatory  destnietitm.  Such  por- 
tions necessarily  Ijecoiiie  necrosed  ainl  with  caseous  matter,  graituU- 
lion  tissue,  and  the  produety  of  infiammation  constitute  an  area  of 
altered  and  degenerated  structure  m  the  vertebral  IxmIv.  If  this  diseased 
area  has  become  large 
enough*  the  vertebral 
body  gradually  becomes 
incapable  of  sustaining 
as  much  pressure  as  be- 
fore. From  the  [>eculiar 
weiglit- bearing  fu action 
<»f  the  vertebral  colmnu 
the  pressure  upon  each 
vertebral  IkkIv  is  always 
iMiusiderable  when  the 
vertebral  eulumn  i.s  in 
the  ei'ect  position.  If 
one  vertebral  boriy  is 
becoming  excavateth  a 
point  will  be  readied 
where  it  can  no  longer 
sustain  the  weight  but 
must  give  way  slowly 
oT  suddenly.  A  for- 
ward tilt  of  the  whole 
vertebral  colunui  above 
the  seat  of  disease  is 
then  inevitable,  with  a 
certain  amount  of  back 
ward  angular  defomuty 
at  the  diseased  vertebra. 
This  is  the  mechanism 
itf  the  production  of  the 
knuckle  in  the  back. 
It  is,  in  brief,  a  soften- 
ing and  crushing  of  one 
or  more  vertebral  bodies, 

anti  a  giving  way  of  the  column  at  that  point  us  a  necessary  mechanical 
result. 

This  process  is  limited,  as  a  rule,  to  the  vertebral  l>odies;  the  trans- 
verse, articular^  or  spinous  processes  are  rarely  affected  secondarily  or 
primarily,  their  structure  of  hard  bone  apparently  protecting  them  from 
tuberculous  invasion. 


Vui>  ::.-  Tuberviiluflte  i>f  icrvirai  untl  r  i»iK'i  Iw^nrfii  Vuttetine.  Tu* 
tH^nulciufi  un«8  la  RDtednr  ptjrUou  of  elgbt  verU3t»iBB.  Fiwrerlebral 
ItjjfHriieiii  f>iish*'d  furM'anl  opposite  largt-nt  tut>ereulou«  are*  iheg^n- 
iilDg  atwc««).    u.  Knuckle ;  /i,  si*(xmdaiir  uibtirculous  fdd  ;  e,  prU 


I  Hi.  '*l    liowi'i"   Shn-ml    llivliMi, 
UTMTU  ImU    dim^    t\tmln*\tHl        V,k\vumhm    r*t        I'lci.  4.     b»\M'r  t»-irsi»i  Ur*fK>iu     M|^(«*tU'  hulf  i*f  sped* 

|iiiH<i*«K  iiiii>k«iMnt  111  itiihi  tintt  fiirtiiiil  «*i<iitir  iiivn,    siKshitrn  u-aiUH]  on  koiicJ[l»  wtillEr  luurdealngi  : 

pif'ii  rM'»>inl    ll*niiiMM»t*<       Miii|Hr«U'    fcinnklr  Umi  jrtuvHy  rxii-iidwl  llic  splut*.    Murkwl  winimUoii  of  J 

IliihliMiHl  hi  \i\invU\  iMHiitJon.  m\  UiAt  irmvllv  i(I«mmN1  f«1©brt5.    «.  Tuintvniouji  ft]stm»  liisM 

imwtl  i(|iii^i<«l  M'ii«>linfc'  tittfi'Mirr     ir,  hitK^r-  tvHobni)  11|Kiii«iiiti ;  K  «'«^  Hy  iHitwoeu  dlseaaod  v 

i<Ulini«  •tiruilitlitf.    (NtohiiliK  jKlf^lmli,) 

rnliuliln  iilmiMviM'ji  ill  whicOi  it  wmiUl  nppf^ar  Umt  the  cartilage  alone  was 
tiir*u'ti'(l.      in  \\w  H((lM.  nf  iiuHltMh  iiRtholog^' these  observations  must  be 

<|UriMU4lll(H| 

VnrloUM  (ii»ition«  h1'  Mu*  wrU'lunl  IkmIii^s  may  l»e  affected*  There  may 
\m  I  v«i»  iH  UHiVn  ftiot  ill  oit*'  vi'i'tt'lnu,  or  tlie  whole  Wtly  ina^^  be  equally 
afrnrttMli  thn  iliMr*iifii»  iiuiy  hi*  Hiiiitcd  tn  one  spot,  forming  a  localized 
KlmnnMM  nf  H^t»  Ihum',  nr  it,  uiiiy  vximd  so  m  to  involve  the  adjacent  verte- 
liiu*.  If  tlio  tlimiH*^  riMtuiiim  hmited  lo  the  cieutre  of  the  vertebra,  but 
hi  Mil  .li»foiMilty  may  rnrndt,      Trimary  dineawe  of  two  vertebral  l)odie8  in 

ddTm-iifdi    rtiljuti^ut    I'UrU  nf   the  Hintir   is  ram     Hut  an  extensive 

di»<itiniotloM  or  ivviM»r  morf*  iiajHrt^ut  vertebra  from  primary  diaeaae  of 
finn  iiiAy  Im  n^id  io  bw  ihii  ruli^  tn  l*otf«  di*ea»e*  In  some  instances  this 
duMrtuMlvn  |H«i4t«^M  luiiy  bn  biint*»d  to  the  H\nfn« rn  of  u  large  number  of 
v«Mt«*iir*il  UMm\  lit  othf^nii  «  ft»w  I'ooti'rnouH  v**rtidmd  liodies  are  com- 
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tJit*  cord  opposite  the  seat  of  diseas*^,  Hcrompanied  aometimei*  by  what 
jti  virtually  the  destruction  of  the  eord  at  that  point.  The  pathologi- 
cal condition  of  the  spinal  cnrd  and  its  ineiiibnuies  in  the  paralysis 
accompanying  Pott* 8  disease  of  the  spine  has  been  extensively  studied. 
It  has  been  shown  that  the  paralysis  is  very  rarely  caused  by  direct 
pressure  of  bone,  as  it  is  imcommon  for  even  veiy  marked  deforniities 
of  tlie  Bpioe  to  narrow  the  spinal  canal 
to  any  great  extent.  Moreover,  pa- 
ralysis sometimes  occurs  before  there 
is  any  deformity,  and  it  oftpn  re<'ovei'S 
while  the  deforniity  gets  worse.  Many 
cases  with  extreme  deformity  ai'e  never 
paralyzed  at  alL  hi  /)2  cases  collated 
from  literature  by  Schmaus  '  in  which 
autopsy    afforded    a   chance   of   deter- 


'M 


Fift .  V, — Lower  I  HjrMi  1  Itt^i  in.  Kxt«<i  ml  v<4  Uj  bi^'  ti  I*  >ii!( 
aiflffilng  luvf)lvlD|p  tM'ii  vi^rti^iruN  liiten'itrtH»ml  dkw 
di*tn»yrtl,  Kiitii'kle  very  stlRlit^  |m>lwibly  iM-i-flnse  tlii'' 
fr»ML*  wa*  In  Uie  (fnirvs  of  Ui**  I'ert^^hral  tolles.  imjiI 
taifmlh  cteHlTiM'fidii  wiw  not  rompl«t*+.  n,  TutxTcir- 
Jdiii'i  mvlly,  involvJiiir  i-i'ntn*)*  of  ^icmJIrh  of  tM'o  vertfhpn  , 


•lure;  (*.  i-Hiidii.     (Nlc'hoh.i 


mining  the  cause  of  the  paralysis^  rompreasion  was  mentioned  :is  a 
CAUse  in  only  30  cases;  u\  tVS  of  these  a  caseous  pachyiiietiingitis  was 
noted.  lu  Ct  bony  pressure  existed,  and  in  5  of  these  the  odontoid  proc- 
ess of  the  axis  wais  dislocated.  In  only  1  was  kyphotic  displacement 
the  cause  of  the  pressure.  Kraske  *  estimates  bony  pressure  as'  the  cause 
in  two  per  cent  of  the  cases.  Autopsy  shows  tbat  in  cases  of  paralysis  the 
process  ordinarily  begins  as  an  externrtl  }iarhy meningitis.     The  disease 


'  Scbniiiut^ :  "  Hie  t  'otiipreRgion-MyeliiiH  Her  Caries.  ^  tiv.,  Wteflliaden,  1890. 
^KmiJte:  Airltiv  f.  kliii,  <liir.»  vuK  Ixi. 
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of  the  v^tebFSB,  by  contiguity  or  by  irritation,  causes  this  meningitia, 
and  there  may  be  a  deposit  of  inflammatory  material  in  the  dura,  a  conse- 
qnent  thickening  of  tliat  membratie,  and  compression  of  the  cord  by  thia 
thickened  dura  at  the  point  of  irritation,  t'onipression  from  thickened 
meninges  mnst  therefore  be  classed  as  one  cause  of  paralysis.  Thia 
meningitis  is  gene  nil  ly  clearly  tuberculous  in  character.  Myelitis,  or 
better,  meniiigomyelitis,  however,  at  times  exists  from  an  early  stage  in 
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Flii,  IL— Tutienulijataol  Lnwer  iVnl( al  auil  rp|»ei  Ihtrtai]  ItLifluDi*,  fixim  Fnmt.  TmfJiea  r1bl<H-ut4Hl 
to  rl^tii,  iMJiye  veaiela  Ut  left,  by  JurKu  tiilwrrultiui* al)(*i'*^,  n,  Ijirynx  ;  /i,  tmrlira  titid  tii>eii ;  e,  wwU  ot 
tbfloen;  il.  wnU  of  »btic«n;  f,  Korta  luld  nymm    (Nicboh,) 

the  cord  itself.  This  is  not  to  be  demoostrated  as  tuberculous  by  the 
microscope.  Oppenheim  says  of  audi  processes:  **  We  observe  in  syphi- 
litic and  tuberculuns  jjcisons  a  form  of  myelitis  which  neither  clinically  nor 
anatomically  can  be  considered  specific,  and  yet  it  must  stand  in  some 
relation  to  the  infectious  process.''"  This  meningomyelitis  is  followed, 
if  it  is  severe  enough,  by  ascending  and  descending  degenerations  in  the 
cohunns  of  the  cord.  (Edema  also  is  present,  at  first  apparently  non- 
inflammatory in  character  but  later  inflammatory,     Thia  also  must  be  a 

'  Oppeuhehn  :  **  Lclirbuch  ih^r  Nerveiikranklieiten^"  p.  22A. 
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Lmatlzation, — Any  of  the  vertebri«  may  be  attacked,  but  iu  varyiug 
f'requenry.  Statistics  are  of  uncertain  value,  as  they  are  chieiy  based 
upon  autopsies,  and  therefore  are  moat  commonly  from  adults.  Mohr, 
in  5*1  autopsies  of  caries  of  the  spine,  found  that  the  disease  is  most 
t^onimon  in  the  thoracic  region  (33  iu  oG  eases),  next  in  the  lumbar  re- 
gion (27  times),  and  next  in  the  neck  {12  times).  The  sacrum  ^as  dis- 
eased  in  1  case.  As  there  are  mcire  dorsal  vertelTritJ  than  either  eervieal 
ur  lumbar,  it  is  natural  that  the  number  of  cases  of  dorsal  disease  should 
be  greattr  than  in  the  other  regions.  DoUinger  in  5*4iS  eases  determined 
the  vei-tebiie  originally  atfe<ted  to  be  as  follows:  cer^neal,  63;  dorsal, 
t{21;  lumbar,  154,  The  must  frequent  seat  was  between  tho  twelfth 
dorsal  and  tirst  lumbar.  The  twelfth  dorsal  was  aifeeted  ()4  times,  the 
first  lundjar  Tt\)  times,  and  both  VI?*  times.  The  upper  half  of  the  cxilumn 
was  atfected  primarily  only  117  tijiies. 

Taylor  fountl  in  an  examination  of  three  hundred  living  patients  with 
Pott*B  disease  that  the  points  of  greatest  liability  to  the  disease  are  first,  the 
sixth  and  the  seventh  cervical;  ge<ond,  near  the  eighth  dorsal ;  third,  the 
second  and  the  third  lumbar.  The  points  of  least  liability  to  the  disease 
are  from  the  hrst  to  the  fourth  dorsal  and  the  eleventh  and  the  twelfth 
dorsal,  besides  the  two  extremities  of  the  spinal  eolumn.  Although^  a-i 
is  seen,  the  locations  of  relative  frequency  giiren  by  the  different  obser- 
vers do  not  agree^  it  w^ould  appear  that  certain  portions  of  the  spine  are 
more  liable  to  attack  than  certain  others,  and  that  the  theory  advanred 
by  Taylor  was  a  platiaible  one — viz.,  that  the  regions  most  liable  to  the 
disease  were  those  which  were  the  most  exposeii  to  jars  or  increased  press* 
urej  and  that  the  disease  would  be  more  frequent  wdiere  the  hinges  of 
motion  at  the  spinal  column  came,  varying  t*>  a  degree  according  to  age 
and  occupation,  or  where  there  was  the  greatest  exi>08ure  to  the  effects  of 
violent  jars. 

Cmaation. — It  may  thus  be  assumed  that  the  localizing  cause  of 
Pott's  disease  is  jur  or  superincumbent  pressure;  the  influential  cause 
that  physical  state  which  is  iucapable  of  resisting  slight  trauma,  exiK)s- 
ing  the  tissue  probably  to  the  invasiiui  of  the  tubercle  bacillus* 

(iibuey»  in  an  examination  mI  Lh'*  cases,  found  a  hereditary  tuber* 
culous  taint  in  76  jier  cent.  In  4r»  per  eent  a  weakened  condition  from 
previous  sickness  was  found;  and  in  22  percent  both  an  inherited  and 
an  acquired  diathesis  were  found.  Taylor,  in  845  cases,  found  H-'t  per 
cent  with  a  hisUuy  of  preceding  trauma  (Vulpius  in  810  cases  found  the 
same  percentage  [53]) ;  in  15  per  cent  there  was  disease  of  the  lungs  in 
nearer  or  more  distant  relatives;  in  19  per  cent  so-called  scrofula  was  as- 
serted, and  in  *M  per  cent  a  sickly  condition.  Vulpius  found  a  history  of 
hereditary  tul>erculo8i8  iu  16  per  cent  of  his  810  cases. 
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Pew  affections  bave  a  clinieal  history  which  varies  so  widely  and 
api>ears  under  such  different  guises  as  that  of  Pott's  disease.  The  one 
constant  symptom,  howevor,  whieh  awouipanies  all  cases  of  Pott's  tlia- 
ease  and  niust  often  form  the  cliief  relianre  in  diagnosis  is  nniseular 
rigidity  at  the  affected  portion  of  tlie  spine.  Joat  as  spasm  of  the  joint 
muscles  is  the  constant  symptoni  of  chronic  joint  disease,  so  is  restricted 
motion  between  the  diseased  vertebne  the  constant  accompaniment  of 
Pott's  disease,  iu  its  early  or  later  stages* 

Typical  cases  of  Pottos  disease  are  so  characteristic  in  their  symptoms 
that  the  diagnosis  is  evident  almost  at  a  glance.  The  guarded  character 
of  all  the  movements  is  perhaps  tlie  most  striking  feature.  In  walking. 
in  stwping,  or  in  lying  down,  the  spine  is  most  carefully  guarded  against 
jar  and  against  motion,  attitudes  are  assumed  which  relieve  the  vertebral 
column  of  some  of  the  weight  of  the  body,  and  a  glance  at  the  naked 
child  shows  unnatural  modes  of  standing  and  walking. 

A  prominenee  of  the  vertebrii^  is  ordinarily  present  as  early  as  at  tins 
stage,  and  oftener  than  not  pain  is  acute  and  aggravated  by  motion. 
Constitutional  disturbance  is  also  very  likely  to  be  present  when  the  dis- 
ease has  been  of  even  a  few  weeks'  duration.  Loss  of  flesh  and  appetite 
and  inability  to  go  about  much  without  fatigue  are  often  among  the  hrst 
symptoms  to  attract  attention. 

Peculiarity  of  attitude  and  gait,  muscular  stillness,  and  referred 
pain  are  the  most  prominent  of  the  earlier  symptoms,  and  they  may 
be  present  before  a  projection  has  been  noticed.  The  importance  of 
recognizing  these  eaily  symptoms  can  hardly  be  overstated,  as  it  is 
on  an  early  recognition  of  the  aJfectiou  that  the  hope  of  a  ready  cure 
is  to  be  based. 

Attitude. — The  peculiarity  in  attitude  noticed  e^rly  iu  the  disease  is 
due  either  to  reflex  muscidar  spasm — similar  to  that  seen  in  joint  disease 
—or  to  an  unconscious  effort  on  the  part  of  the  patient  to  prevent  jar  or 
any  increased  pressure  upon  the  affected  vertebral  tx)dies.  I'hese  atti- 
tudes necessarily  vary  according  to  the  point  of  the  spine  attacked.  Ju 
disease  of  the  upper  cervical  region,  the  most  common  attitnde  is  that  of 
wry*  neck. 

\Vlieu  the  disease  is  in  the  lower  cervical  or  upper  dorsal  region,  the 
chin  is  held  somewhat  raised,  to  balance  the  weight  of  the  head  on  the 
articular  facets,  suggesting  the  position  of  a  seal's  bead  when  out  of 
water.  The  spinal  column  below  the  point  of  disease  is  abnomiall}^ 
straight,  and  in  some  instances  curved  slightly  forward,  while  in  the 
lower  dorsal  region  an  exaggerated  backward  projection  of  the  spinous 
processes  may  be  seen ;  this  projection,  due  to  a  compensating  curve,  is 
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an  elevation  of  the  shoulders.  TeiLi|^M*rarily  a  slight  lateral  deviation 
the  spine  is  to  be  seen*  In  the  hiuibar  regioo^  the  patients  in  the 
early  stage  freqnently  will  be  noticed  to  lean  backward,  like  pregnant 
women  or  adults  with  large  alKlomens.  A  peculiar  |)08ition  and  charac- 
teristic sidling  gaitj  uliich  is  sometimes  seen  at  a  comparatively  early 
age  of  disease  in  the  lower  dorsal  or  lumbar  region,  is  due  to  a  slight 
contraction  of  the  psoas  and  iliacns  muscles. 

in  a  late  stage,  when  psoas  abscess*  is  present,  a  marked  contrac-tion 
of  these  muscles  takes  place  j  but  even  when  there  is  no  evidence  of  ex- 
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istence  of  suppuration  or  of  a  psoas  abscess,  slight  inflammalury  irrita- 
tion of  the  muscles  will  prinlnce  a  limitation  to  the  arc  of  extension  of 
the  thigh  on  the  trunk* 

In  general^  in  addition  to  the  square  i*osition  of  the  shouider.s,  the 
peculiar  position  of  the  head,  and  the  erect  attitude  of  the  upper  part  of 
the  spine^  which  prevents  the  superiucumbent  weight  of  the  trunk  and 
upper  extremities  (above  the  disease*!  portion  of  the  spine)  from  falling 
forward  upon  the  diseased  vertebral  boiiy,  the  gait  is  peculiar;  the  pa- 
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tifnt  walks  more  on  tlie  toes  than  on  tlie  heels,  ami  with  thts  knees 
blightly  bent — in  such  a  way  that  all  possible  springs  may  be  bruught 
into  play  to  diminish  jarring  the  spine* 

These  peculiarities  of  attitnde  and  position  vary  in  severity  according 
to  the  acutt'ness  of  the  disease  j  they  may  be  at  one  time  more  noticeable 
than  at  another.  Characteristic  also  at  this  stage  of  the  disease  is  a 
muscular  stifTneas,  which  becomes  more  marked  after  the  patient  has 
l>een  quiet  for  a  while  (during  sleep).  The  stiffness  of  the  limbs  dimin- 
ifihes  or  ilisapjiears  after  the  patient  has  moved  about,  A  certain  amount 
of  muscular  rigidity  of  the  rmiscles  of  the  hark   will    he   felt  on    pal- 
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pati<ui  in  alTections  of  the  middle  dorsal  and  lumbar  regions;  stoop- 
ing which  involves  arching  of  the  back  forward  is  difficult  or  impossible 
in  disease  of  the  lower  spine,  and  in  attempting  to  stoop  in  order  to 
pick  up  any  article  fmm  the  floor  the  patient  will  keep  the  spine  erect 
and  reach  the  floor,  lowering  himself  with  an  erect  tnink,  by  bending 
the  knees. 

It  will  often  be  noticed  that  children  become  tired  more  easily  than 
usnal,  and  alter  playing  alx)ut  for  a  time  will  desire  to  lie  down,  to  rest 
their  arms  upon  a  chair  or  seat,  or  to  support  tlie  head  with  their  hands, 
or  the  trunk  by  holding  on  to  the  thighs,  according  to  the  part  of  the 
spiue  affected. 
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The  amount  of  muscular  stift"nes«,  rigidity,  anil  liitficulty  iu  maintaiu- 
mg  the  spine  erect  is  in  a  jueasure  an  iiuiex  of  tlie  degree  of  activity  of 
the  diseaiie,  [u  early  cases  the  muaclee  on  either  side  of  the  area  of  the 
affected  vertebr®  aviII  often,  on  bending  the  back,  be  seen  to  spring  out 
iu  relief,  itctin^^  like  pliy!^i<»lf>gical  splints  to  tlie  diseased  vertebral 
coin  111  II. 

Various  modiiications  of  characteristic  iittitudes  :ire  at  times  produced. 
The  most  common  of  these  [)robaV>ly  is  thf  liexiou  of  the  thigh  which  re- 
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Bult8  from  psoas  contractiyii,  usually  the  residt  of  psoas  abswess.  The 
4*ontractiou  of  the  muscle  is  both  the  warJiin^  and  the  accompaniment  of 
the  abQcess.  It  may  be  present  to  such  a  degree  that  the  leg  cannot  be 
put  to  the  ground  iu  walking  and  the  use  of  a  cruteh  is  necessitated. 

Lntera/  tlet*hithtH  of  t/if  spiur  is  an  attitude  tt>  be  found  in  Pott's  dii^- 

ease  antl  is  dismissed  in  its  r^atiou  to  lateral  curvature  under  the  head  ot 
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diagnosis.     Aa  a  rule  the  lateral  curve  of  l*ott's  disease  is  characterize 
by  very  slight,  if  any,  rotation  of  the  spinal  column  on  a  vertical  axis* ' 

The  lateral  deviation  has  no  especial  signiiicauce  except  in  indicating 
a  certain  nioditiratiun  of  treatment  to  he  considered  later.  It  is  most 
severe  in  acute  cases.  'Ihe  divergence  may  reach  8  from  the  j>erpen- 
dicular  at  its  maximuni  point/  and  in  thirty  cases  measured  by  the  writ- 
ers did  not  exceed  this,  5'  makes  a  divergence  enough  in  amount  to 
Illlike  the  fitting  of  apparatus  ditlicult.  This  divergence  is  diminished 
hy  the  recumbent  position.  It  is  sometimes  the  first  symptom  of  Pott's 
diHcase,  and  one  which  has  attracted  Imt  little  attention. 

yVijLM.— In  certain  cases  of  Putt's  dieease  pain  is  absent  altogether, 
but  it  is  often  present  to  a  most  distressing  degree,  and  it  forms  a  more 
prominent  symptom  than  it  does  in  hip  disease  or  tnmor  albus,  for  in- 
stance. In  a  measure  it  tends  to  mislead  both  parents  and  physician ^ 
for  tlie  pain  is  rarely  complained  of  in  the  back,  but  is  referred  to  the 
peripheral  ends  of  the  nerves,  and  is  thus  descrilied  as  l>eing  felt  in  the 
abdomen,  chest,  or  limbs.  Chipault  has  described  a  class  of  cases  in 
whir  1 1  severe  pain  in  the  kyphus  is  present,  and  has  given  to  the  con- 
ditiuu  the  name  **  ajjophysalgie  Fottique."  '  Abdominal  pain  passes  for 
'' stomtacli-aihe,"  and  pains  in  the  limbs  for  **  growing  pain''  or  rheuma- 
tism. In  general,  it  may  be  said  here  that  persistent  localized  pain  in 
the  case  of  a  child  is  a  symptom  demanding  very  great  attention. 

The  sleep  of  these  children  is  apt  to  be  much  disturbed  by  pain,  for 
the  suffering  from  Pott's  disease,  like  all  the  pain  of  bi»ne  diseases,  is 
more  severe  at  night.  In  the  milder  caaes  this  is  manifested  by  simple 
restlessness,  while  in  more  severe  cases  it  takes  the  form  of  crying  spells. 
This  may  even  be  the  case  when  the  children  can  walk  about  without 
pain  during  the  day.  As  a  rule  the  pain  is  aggravated  by  exercise,  jars, 
and  wrenrhes*  It  is  not  always  elicited  by  pushing  down  on  the  child's 
head.  Superficial  sensitiveness  over  the  spinous  processes  is  not  a  symp- 
tom of  Pott's  disease. 

The  pain  is  usually  subacute,  and  may  be  only  occasional.  At  times 
the  attack  may  be  very  aevere,  accompanied  by  intense  hypersesthesia, 
so  that  the  pressure  of  the  bedclothes  cannot  be  tolerated,  and  patients 
in  this  comlition  have  l^een  supjK)sed  to  have  intense  peritonitis  or  pleu- 
risy. The  subacute  form  ia  more  common,  and  this,  together  with  mus- 
cular stiffness,  often  gives  rise  to  a  diagnosis  of  rheumatism,  sciatica,  or 
ueuralgia.  Analogous  to  these  attacks  of  pain  are  disturbances  of  the 
functions  of  other  nerves — manifested  in  cough,  a  peculiar  grunting 
respiration,  dyspn<:Ea  with  cyanosis,  gastric  disorders,  obstinate  and  re- 
curring vomiting,  and  troubles  of  the  bladder,  with  or  without  pain  at 
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the  end  of  the  penis.  Patients  suffering  in  this  way  have  been  treated 
for  bronchitis,  pneiunoniaj  gastritis,  or  cystitis.  In  one  notable  instance 
the  operation  for  stone  in  the  bladder  —lateral  cystotomy — was  performed. 
No  vesical  trouble  was  di8CX)vered,  but  at  the  autopsy  disease  of  the  lum- 
bar vertebrfB  was  fonnd. 

These  periods  of  sutfering  may  become  intense — constituting  acute 
attacks,  subsiding  after  rest,  and  recurring  at  intervals  without  apparent 
exciting  cause. 

Eye  symptoms  may  exist  in  Pott's  disease.  Partial  dilatation  existed 
in  thirty-six  out  of  thirty-eight  cases  reported  by  Bull,  and  neuritis  and 
optic  atrophy  have  been  reported ' 

It  is  to  be  expected  that  pain  will  be  diiainished  and  generally  con- 
trolled by  erticieut  mechanical  treatment.  Certain  cases,  however,  are 
from  the  tirst  so  intractalile  that  pain  f persists  in  spit^  of  all  that  can  be 
done.  I^'ortvmately  siH*k  cases  are 
not  the  rule,  and  in  general  it 
may  be  assuiued^  when  pain  comes 
on  in  tlie  course  of  treatment,  that 
the  apparatus  does  not  fit,  if  me- 
chanical treatment  is  used,  or 
that  the  parents  are  not  careful 
in  the  iiursing  of  the  child  or  in 
canying  out  treatment  thoroughly. 
In  a  few  instances  it  will  be  found 
that  pain  cannot  for  a  time  be 
entirely  checked  by  treatment. 
A  sudden  and  violent  increase  of 
pain  should  lead  one  to  suspect 
an  approaching  access  of  the  dis- 
ease— with  increase  of  the  de- 
formity—  the  formation  of  an 
abscess,  or  the  beginning  of  pa- 
ralysis. In  cases  in  whivh  recov- 
ery from  Pott's  disease  has  oc- 
curred with  great  deformity  the 
lower  ribs  may  have  sim.k  below  the 
crest  of  the  ilium,  and  by  rubbing 
gainst  it  may  cause  severe  pain.  """^  - 

iJvJorm itij.  — -The     most    cha r*  FiO.  28.— Sibarp  Angl«  of  Uie  Acute  Stagti. 

acteristic  feature  of  Pott's  disease 

is  the  deformity — that  is,  the  projection  backward  of  one  or  more  spinous 

proceaaes.     This  is  occasioned  by  the  destruction  of  the  vertebral  bodies. 


*  KnieK  :  *  Dfta  Sehorgan  niul  aeiiie  Erkrankungen, "  1898,  p.  :i05. 
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The  projection  is  }»nmarily  of  tl»e  vei-tebrie  first  atfei'.ted,  but  follow* 
itig  this  other  vertebr**?  are  Jiioie  or  less  iiivulved,  and  the  curve  in- 
cn-easeSy  with  the  establishment  of  secondaiy  curves.  The  sharper  the 
projection,  as  a  nile,  the  more  arute  is  the  pr<»c€S8;  but  this  rule,  how- 
ever true  in  the  upper  dorsitl  region,  has  mrcasioual  exceptions  in  tJn* 
lower  dorsal  and  upper  lumbar  regions.  It  may  be  stat-fd  that  in  old 
cases  there  is,  as  a  rulf,  more  of  a  curve  and  ]em  of  an  angle.  It  is  not 
absolutely  true  that  tlie  greater  the  amount  of  the  disease  the  greater  the 
deformity,  for  tliPie  may  be  extensive  disease  on  the  front  of  several 
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bodies  without  diminishing  ttie  weight-bearing  function  of  all  of  them; 
but,  generally,  the  more  vertehrte  involved,  the  greater  is  the  piojection. 

It  is  most  inifiortant  to  keep  a  remrd  of  the  deformity  in  each  case 
under  observation.     Thin  riTurd  is  most  eutsily  taken  by  a  sLnq^ie  method. 

A  strip  of  sheet  lead  half  an  inch  wide,  of  the  quiility  known  to  the 
dealers  as**  four  jXHinds  to  the  foot/'  is  made  straight  by  pressing  out 
the  curves,  and  is  laid  along  the  sj>iiions  priicessesof  the  child,  who  lies  on 
his  face  on  a  flat  table  without  a  pillow,  with  his  hainls  at  his  sides,  and 
his  head  turned  to  one  side.  Witl*  the  finders  the  lead  is  pressed  a^^ainst 
tht^  spinous  processes,  and  when  it  is  removed  it  is  stiff  enough  to  keep 
its  shape.  The  curve  is  then  drawn  upon  a  piece  of  cai'd board  by 
means  of  this  lend  sti*ip,  placed  on  its  side  and  used  as  a  ruler.  The 
cardboard  curve  is  cut  out  with  scissors  and  the  roircavity  is  then  ayiplied 
to  the  child* s  back  to  see  if  it  fits  accurately.  If  not,  it  should  be 
trimmed  with  the  scissors  until  it  does.  The  slightest  change  in  the 
outline  of  tlie  back  can  then  be  detected  at  any  subsequent  visit,  bei*ause 
any  increase  or  diminution  of  the  deformity  will  cause  the  cardlwiard 
cutting  to  fit  the  outline  of  the  back  imperfectly. 

If  the  deformity  is  left  to  itself,  itr  tendency  is  to  increase  until  a 
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S]X>ntaueuus  cure  results  or  tleath  ensues.  In  many  cases  in  dorsal  J*<Jtt*s 
ilisease  this  result  is  reached  only  after  a.u  eiiaruHms  defarmity  has  iie- 
curreit  tn  cervical  and  lumbar  Pott's  disease  spontaneous  cure  is  more 
likely  to  occur,  and,  when  it  o«curs^  in  aiM^tmipaiiied  by  much  Ifss  de- 
formity than  in  the  dorsal  region. 

When  this  spontaneous  cure  oemirB,  the  cbangt'  takes  place  gradually 
and  does  not  cause  narrowing  of  the  spinal  canal.  The  ^nbbosity  is  most 
marked  in  disea-se  of  the  ui>per  dorsal 
region;  the  curve  in  the  lumbar  region 
is  an  arc  with  a  longer  radius  than  is  ^ 

found  elsewhere  iu  the  spine.     The  sec-  M 

on  th  I  ry  c  u  r  v  a  tu  it*-**  a  re :  in  ce  r  v  i  c  a  1  Pott' s 
di  sea  set  a  dorsal  incurvation  beluw  the 
disease,  with  a  slight  lumbar  excurva-  ^_ 

tion ;    in    doraal   disease,   an   increa-sed  .'^ 
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LiUowing  iu  alxive  and  below  the  gibbosity  nf  the  disease;  in  lumbar 
disease,  a  long  eurvature  with  convexity  inward  alxjve  the  disease.  The 
aeck  becomes  shortened  and  thiekened  \\\  cervical  Tott's  disease;  the 
trunk  is  shortenetl  in  disease  of  other  parts  of  the  spine;  there  is  also 
ill  cases  of  long  duration  a  diminution  of  an  uncertain  origin  in  the 
growth  of  the  whole  Ixjdy,  so  tliat  adults  recovered  from  Pott's  disease 
of  ordinary  seventy  are  usually  of  less  than  average  height.  In  severe 
rai?*'S  the  limbs  more  usually  grow  nearer  Uy  the  normal  amount,  and  are 
necessarily  out  of  proportion  t<^  the  length  of  the  trunk. 


^*> 
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Taylor'  iian  formulateil  tlie    retardation  of  growth  in  patients  witn 
Pott's  disease  as  follows: 

"  Disease  of  the  cervical  region  is  least  harmful  in  this  regard  j  dis- 
ease of  the  dorsal  J  especially  the  lower  half,  the  most  so,  while  disease 
of  the  lumbar  region  occupies  an  intermediate  position.  An  average 
growth  of  an  inch  to  an  inch  and  a  half, 
extending  over  a  nwmber  of  years,  instead 
of  the  normal  two  inches  and  upward,  is 
fairly  satisfaetory  for  patients  under  treat- 
ment or  soon  after  the  active  stage  of  the 
disease.  A  growth  of  one  and  one- half  to 
two  inehes  for  a  similar  }>erit>d  indicates 
tliat  disease  is  arrested  or  is  retrogressive; 
in  other  words,  that  the  case  is  doing  well. 

Very   slow   or   absent    growth    indicates  «««=^  -^ 

progressive  disease  or  impaired  vitality.  t  ^g^^^  ^) 

Intercurrent  disease  or  too  long  absence 
from  surgical  supervision  is  often  followed 
by  a  diminution  of  the  growth  mte." 


?^ 
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An  alteration  in  the  shape  of  the  lower  part  of  the  face  takes  place  in 
marked  dorsal  tlisefise,  with  a  facial  expression  which  is  charaeteriatic* 

Cases  in  which  the  deformity  is  rapidly  increasing  are  as  a  rule  char- 
acterized by  much  pain. 

Deformity  of  the  chest  is  a  i^onstant  accompaniment  of  dorsal  Pott's 
disease.  The  vertebral  column  cannot  give  way  and  form  an  angular  de- 
formity without  altering  the  position  of  the  sternum  and  ribs.     The  de- 

*  IL  L.  Taylor  i  Transact  I  a  uh  at  the  American  Orihopedic  A8j»odation,  xi.,  p.  HI7. 
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formity  is  usiiaUy  a  thrusting  ilownward  and  forward  of  tlie  sternum 
with  a  lateral  flatteuing  of  the  chest.  In  short,  it  re&julta  in  the  forma- 
tion of  a  pigeon- breast.  There  may,  however,  l)e  a  prominence  of  the 
ribs  on  both  sides  of  the  steroum,  where  a  depression  uf  the  sterouni 
is  seen*  Sometiniea  the  pigeon -breast  is  the  ftrst  symptom  to  attract  the 
attention  of  the  parents,  and  for  that  alone  the  children  are  brought  to 
the  surgeon. 

iliffh  temperature  is  generally  present  in  the  afternoon  in  cases  under 
ambulatory  treatment.  This  temperature  is  diminished  or  often  reduced 
to  normal  in  cases  under  bed  treatment.  The  rise  of  temperature  is  from 
one  to  three  degrees  in  average  cases  and  occurs  independently  of  ab- 
scesses. This  statement  rests  on  ten  hundred  and  fifty  observations 
made  at  the  surgical  out-patient  department  of  the  Children's  PIoHpitah' 

iU  tier  id  Condi'fion. — Pott*s  disease  produces  a  more  profound  impres- 
aion  upon  the  general  condition  than  do  the  other  tubercxilons  joint  and 
bone  diseases.  These  chiltlren  are  frequently  fretful  ami  capricious, 
made  so  either  by  the  disease  and  by  ill -health  or  by  injudicious  i.»etting 
on  the  part  of  the  family.  They  are  also  often  precocious  and  their 
mental  development  is  superior  to  that  of  healthy  children  of  the  same 
age.  They  are,  moreover,  delicate,  take  cold  easily,  and  seem  especially 
liable  to  slight  attacks  of  pneumonia.  Patients  witli  Pott's  disease  iir© 
of  course  liable  to  attacks  of  tuberculous  meningitis,  but  the  experience  of 
the  writers  would  lead  them  to  believe  that  the  liability  to  this  was  less 
than  in  hip-joint  disease.  Kecrosis  of  the  ribs  is  one  of  the  more  uncom- 
mon complications. 

Complications. 


P«m/j/«/*.— Partial  or  complete  paralysis  of  the  legs  is  a  freipient 
ecniplication  of  Pottos  disease.  It  may  occur  in  early  or  late,  in  uuld  or 
severe  cases,  and  no  apparent  exciting  cause  can  be  assigned  fur  its 
appearance. 

The  clinical  picture  is  what  one  would  expect  from  a  consideration  of 
Uie  pathological  condition  j  a  paralysis  of  motion  mild  or  severe,  followed, 
if  the  case  gets  worse,  by  more  or  less  paralysis  of  sensation.  The  motor 
paralysis  varies  from  mere  muscular  weakness  to  complete  loss  of  power. 
It  begins  as  a  sense  of  fatigue,  a  dragging  of  the  feetj  then  there  is  in- 
ability to  hold  one- 3  self  erect.  Unless  the  disease  is  in  the  lumbar 
region,  the  reHexes  are  exaggerated,  and  inuscular  spasms  may  start  from 
the  least  irritation;  they  frequently  appear  spontaneously.  In  severe 
cases  the  muscles  are  flaccid  and  the  legs  may  Im  powerless.  With  the 
secondary  degenerations  in  the  cord  rigidity  sets  in.  The  bladder  and 
rectum  are  paralyzed  toward  the  end  of  all  very  bad  cases,  and  whenever 
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tlie  lunibfir  rrilargemeot  is  involved;  in  milder  ceases  they  p.4cape.  The 
anus  are  paralyzed  bi  certain  niBtanueis  nf  doraal  Putt*s  liiseaiie.  Of  the 
sehsory  paralysis  below  tlie  lesion  tliei'*.'  is  le«t^  to  he  aaidj  it  is  apt  to 
l>ej>iri  as  panvsthesia;  ana?stliesia  aftt^rwaril  may  rome  ou  to  t^^  greater  ur 
less  t5xtt?nt«  I'mpldc  disturbances  are  not  to  be  seen  unless  in  excep- 
tional cases. 

Tlie  wasting  of  tlie  jnnsdes  and  diminiitiou  of  electric  contractility 
are  nsnally  only  sucli  as  disuse  woidd  cause. 

In  a  few  inatancea  affections  of  the  joint^j  supposed  to  be  secondary 
to  lesioiis  of  tbe  cord,  have  been  notcxl,  and  instances  are  mentioned  in 
wldrii  iier]M*s  zoster,  apparently  dtie  to  the  same  cause^  was  present. 

Many  patients  with  Pott's  disease,  especially  children,  are  bedridden, 
or  at  least  unable  hi  go  about,  without  Uein^j:  paralyzed.  In  these  cases 
the  reflexes  shoidd  be  normal.  When  the  disease  nins  iUs  course  un- 
checked, listhenia  is  often  profomnl,  and  althongh  there  imiy  be  no  trace 
of  paralysis,  the  j*ati<^nt  frequently  has  oo  desire  or  strength  to  walk  or 
even  to  sit  up.  Amjther  cause  which  sometimes  keeps  patients  olT  their 
feet,  independently  of  paralysis,  is  psoas  contraction  of  a  severe  ^rade, 
especially  if  it  he  bilateral.  Still  another  reason  is  a  preponderating 
nu^utal  impression  of  inability  to  walk  or  atan<l.  Many  jiatients  persist 
in  walking  when  paralyzed  Ut  a  degree  which  ought  to  prechide  it,  ami 
whi<di  would  ordinal ily  do  so,  while  others  are  liedridden  with  little  m 
no  jiaralysis,  or  remain  so  after  the  paralysi^s  has  t^otally  disappeared, 
having  recovered  without  being  conscious  of  restoration*  This  accounts 
for  the  suddeunesH  t^f  itivasicjn,  arrd  particularly  of  rcC4)very,  in  some  of 
these  jiaralyzed  cji^es, 

raralysis  is  rarely  an  early  aymptom  in  I'ott's  disease,  though  it  has 
been  observed  before  the  sttige  of  deforndty.  The  frequency  of  paralysis 
is  indn-ated  by  tlie  tignrt^s  collected  by  Gibuey.  An^oog  139o  patients 
with  caries  of  the  spine,  paralysis  was  noted  62  times;  in  189  cases  of 
carit^s  of  the  upper  dorsal  and  cervical  region,  paralysis  tx*cnrred  it»  59; 
in  ItMi  rases  of  lower  dorsal  ami  lumbar  disease,  paralysis  occurred  in 
only  3.  In  700  cases  oliserved  by  Dollinger,  41  ciuses  of  paralysis  were 
noted;  4  of  tliene  were  in  the  cervical  and  .'»7  in  tlie  di)r8al  region.  In 
*Ji%  of  the  41  cases  the  disease  involvt-d  the  region  from  the  third  to  the 
seventh  dorsal  vert^brui  inclusive. 

Paralysis  is  usually  bilateral;  it  may,  however^  be  unilateral,  anil  in 
some  unusual  iustances  it  tw^curs  aL)Ove  the  point  of  deformity.  Taylor 
and  Lovett '  found  iii  an  examination  of  o9  cases  of  paralysis  (out  of  445 
cases  of  l*ott*s  disease)  that  the  lo<*ation  of  disease  was  as  follows:  1  cer- 
%'ical,  7  cervico-doraal,  37  dorsal,  7  dorso-lumbar,  4  lumbar,  .H  unclassi- 
fied.    The  deformity  was  large  in  INi,  medium  in   10,  small  in  17  im  12 
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iiiu'lassifietl ).  Tlie  i»araly/e<l  eases  presented  no  w^irse  deformity  than 
that  seen  i»i  average  cHse^*  In  -*i  the  outline  af  tJie  deforiiiitry^  was 
rounded  and  graduah  in  1  Ml  it  was  distinctly  sharp.  The  paralysis  oc- 
eiiired  on  the  average  ahont  two  years  after  tlie  beginning  uf  tlie  disease. 
It  eaiue  on  immediately  after  a  fall  in  L  cases.  The  dn ration  of  the 
|»aralysis  was  nevpr,  in  I  lie  eases  repcu'ted,  over  three  years,  except  in 
one  c^se,  when  it  pt^rsisted  with  hnt  little  improvement  ff>r  six  years  j  in 
2  ctasea  it  lasted  1fir*'e  years;  in  r»  cases  it  lasted  two  years.  A  recnr- 
renee  of  the  paralysis  was  noted  in  if  eases,  4  having  two  attacks  and  2 
having  three,  Keenrrence  is  not  an  iinnsual  feature  in  its  history.  Out 
of  72  crises  of  caries  uf  tlie  spine  wateht^d  by  Mtdir,  there  was  paralysis  in 
seven  per  rent. 

ParalvisiH  ii?:  an  affection  of  rare  oecnrrence  in  Pott's  disease  nnder 
efficient  protective  treatment.  Its  prognosis  is  extiemely  favorable  in 
mild  cases,  or  in  severe  ones  if  they  can  be  treated  early.  Recovery, 
when  it  oecnrs,  is  generally  complete,  Jeavitig  no  trace  of  the  disability 
of  the  liniljs.  Im  umplete  rt'covery  is  nnconunon,  but  incomplete  paraly- 
sis ofteija.  is  present.  In  fact  the  early  eomnjencemetit  of  efficient  treat- 
merjt  will  often  seem  to  render  abortive  an  attack  of  paraplegia,  and 
change  what  threatened  to  l>e  a 
complete  loss  of  power  to  a 
ccnnjiaratively  tritling  disabil- 
ity wliirh  is  merely  eiiongb  to 
prevent  walking  for  a  few 
weeks  or  months. 

JfiHr^iSH, — In  most  cases  of 
Fott*s  disease,  especially  in 
those  under  efficient  treatment, 
the  wliole  course  is  run  without 
any  evidence  of  suppuration, 
but  io  other,s  abseesses  form  a 
ilistressing  complieimon. 

The  earlier  treatment  is  be- 
giwi  and  the  more  efficiently  it 
is  i'arried  out,  tlie  less  liable 
are  abscesses  t^  form;  but  it 
iiust  not  W  af^sujiieil  that  the 
I'urrence  of  abscesses  is  evi* 
dence  of  iiicoujplete  treatment, 
abscess  cannot  be  avoided. 

Thtf  ea\iBes  of  the  ileveiopment  of  an  abscess  are  the  same  in  Pott's 
disease  as  in  bone  tuberculosis  elsewhere.  What  the  abscess -determining 
inHuenc^s  are,  which  in  some  instances  give  rise  to  profuse  suppuration » 
and  the  absence  of  which  in  other  cases  allows  immunity^  is  at  present 
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In   certain  rases  of  severe   disease  an 
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conjectural.  They  may  he  supposed  to  he  depeudent  ou  tlie  aiuount  of 
coiistitutioual  or  local  power  of  resistance  on  tha  pait  of  tlie  patient;  tbe 
exteut  of  tht^  bacilkry  iuvaaiou;  the  severity  of  a  previous  iujury;  and 
the  individual  degree  of  recuperative  i>ower,  or  of  reparative  tissue  devel- 
opment. If  we  consider  the  situation  of  the  vertebral  bodies  (tli©  point 
of  origin  of  abscesses) — i>rojecting  into  the  cavities  of  the  thorax  and 
abdomen,  suirounded  by  the  Inugs  and  intestines,  close  to  the  large  ves* 
sels  and  the  u'sophagus — it  will  seem  extraordinary  tliat  the  formation  of 
an  abscess  does  not  more  frequently  lead  to  a  fatal  terniinatiou»  In  fact, 
however,  the  fluid  contents  of  the  abscesses  follow  in  the  line  of  least  re 
aistance,  and  the  layers  of  f asc'ia%  in  most  cases,  protect  the  larger  cavities 
of  the  trunk  frcuu  invasion;  the  pus  generally  extends  to  the  surface  at 
points  distant  from  its  origin,  appearing  in  the  neck,  in  the  lumbar  region, 
in  the  groin,  or  in  Scarpa's  triangle,  Treves*  table  shows  the  anatomical 
conditions  affecting  the  course  of  abscesses. 


Variety, 


Cervical. 


DfirsaL 


CourHe, 
I  rf.  vVnierior. 
b,   BiiricHV  b«*in'aUi  (kupfaBcia  iuUt 

I  c,  LatiTally    bt^tweeu    tbt*    kuigiiij 
[      colli  aiul  .scaU-iii  muHcles, 

I  a.  iiunow  fHj^i^tifri^^rly, 


Exit 
liitx>  pii«ttfriar  walls  of  pharynx 
Into  trachea,  ti'SophajKHK,  <ir  through 

an  intercostal  space. 
l\>.st*friiir  to  ibw  steruo-cleidii-ma»- 

toMl. 

i  lu  llie  back  or  Hide  a  Bhori  distance 

from  the  wpine. 
Beneath    Ptiupart'a    li^Dieui     in 

Sea rpa  *8  tri angle . 


Ltntibar. 


rt.  Enter  ])Hoas  slieath. 

k  Burrow  Iwlwii^n  thu  fasciiv  of  tlio 
quadmtiiH  Uujibonuj)  ami  :tb- 
duuLiual  UHi^aleitf  thrungli  iliti 
inr^rnal  obliqut*. 

c.  GrHvit4ite  bfueatli  the  inteiiiid 
Iliac  H4Uiicle«  over  the  posterior 
brim  of  thti  jjelviR,  perfomtijig 
tbe  grtnit  i?acro-8ciatic  fMianien. 

J*  iMay  he  directe<l  to  the  iliac  r*3- 
l^iou  iib»iig  tli«j!iiirtaajid  cxt'eriiiil 
iliac  iu-tt'rie«. 


IVwteriorly  bcueatli  the  external 
oblique  and  lati^innis  doi^i  at 
the  ontt?r  border  of  the  erector 
spina;  mu.wle. 

Ah  glut^'al  absoefis. 


An  ^lut^'ftl  abftcesH. 


Of  these  psoaa  abscess  ia  t!ie  most  common.  It  is  very  rarely  met 
with  in  children  unless  iti  eonnection  \\^th  vertebral  disease,  but  iu  gen- 
eral it  is  an  almost  pathognomonic  sign  of  dorsal  or  lumbar  Pott's 
disease. 

The  abscess  tends  to  enlarge  more  ou  its  outer  than  on  its  iuner  sido 
because  the  fascia  is  less  resistant  there.  It  finally  reaches  Poupart'8 
Mgametit  and  bulges  in  the  groin.     The  pus  may,  however,  travel  as  far 
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lown  as  the  insertion  of  the  jisoas  muscle.  There  is  then  a  swelling 
both  above  and  below  Poupart*a  ligament,  and  flnctnation  may  be  de- 
tected between  the  two  by  placing  one  finger  above  the  ligament  and  the 
other  below  it. 

I'us  may  fiiid  its  way  to  the  iliac  fossa  either  from  a  psoaii  abaeejis  or 
by  finding  its  own  way  there  directly  from  the  diseased  bodies.  At  times 
a  collection  of  pus  will  work  over  the  crest  of  the  ilium  or  through  the 
sacro-soiatic  foramen  and  point  in  the  gluteal  region, 

A  lumbar  abscess  is  the  outcome  of  disease  of  the  lumbar  vertebras. 
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It  appears  as  a  swelling  in  the  loin  on  one  side  or  the  other  just  outside 
the  quadratus  lumbonim.  At  times  it  is  associated  with  dorsal  cai'ies 
and  not  with  lumbar. 

Abscesses  may  accumulate  in  the  inguinal  region  above  Poupart's 
ligament,  simulating  hernia.  Before  passing  down  the  sheath  <}f  the 
psoas  muscle,  they  may  enlarge  in  the  abdominal  cavity  beneath  the 
peritoneiun,  constituting  a  layer  of  subperitoneal  absneases.  In  time 
these  abscesses  descend  down  the  thigh,  but  they  may  remain  for  a  long 
time  large,  threatening,  abdominal  tumors, 

Dollinger,  in  700  cases  of  Pott's  disease  observed,  found  154  abscesses. 
Of  cervical  cases  20.5  per  cent  resulted  in  abscess,  of  dorsal  cases  11,6 
per  cent,  and  of  lumbar  cases  40.1  per  cent.  In  the  lo4  abgeesses  there 
were  13  cervical,  47  dorsal,  and  1)4  lumbar.     E.    W.  Parker  in  dorsal 
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cases  found  M  ]»er  vvut  of  siippuiatiou,  in  tlorao-lunibar  ,'H>  ]>er  t^ut,  and 
ill  lujiiliar  ca»eij  70  per  et^nt. 

Abscesses,  how«*vei,  at  tiinew  pc»iiit  hi  itll  sorts  wf  place**.  Tliey  may 
btuat  iniii  the  mniitli,  tnicbea,  broiirlii, '  iiietliastiniuii,  <iesopliagiitS,  ur 
j>leura.  Tliey  may  rupture  into  tlie  intestines,  bladder,  vagina,  re(?tiun,  or 
the  abdomirial  cavity  5  and  one  eane  is  reported  in  wliich  a  spinal  absi-ess 
Himnlated  a  Hstula  in  ano.  Abscfsses  may  also  b\nst  mU*  tlie  spinal 
canal  ov  tlie  liip- joint.  Or*'asionally  they  burst  in  the  alimentary  canal, 
not  s<>  rarely  in  \hv  lungs,  and  exceptionally  in  tlie  peritonenm  or  larger 

vessels.  Sonietin»es  apparently  tlie 
sac  descends  on  lioth  sides  of  the 
spinal  i-olumn,  developing  two  ab- 
scesses. 

The    hit-al    symptoms    presentetl 
by  aljscessea  vary  with  the  locality. 
Ketropharyngeal  ali«<'es«es  cause  dys- 
piHCii  and  dysphagia.      Aljscesses  iu 
the  hnig  give  ris^  to  leas  disturbairee 
than  would  be  supposed;  in  reality 
they  present  tht*  rational  and  physi- 
cal signs  of  a  low  form  of  localized 
I        I^^^^^E        pneumonia,  of  a  chronic^  or  subacute 
A       ^^^^^1        typ^-      'I'li^  bursting  of  an    abscess 
^B      ^^^^^H        iitio  the  hioncid  in  characterized   by 
^H     ^^^^^^B        ^'hc  iliscbarge  of  a  large  ijuantity  of 
^^m     ^^^^^^P        pus,     wbirh     is     coughed     np^     the 
^V     ^^^K^r    I        amount   of   dyspna^a^    collapse,   and 

_^^*    ^ J       danger   frojii    sutfoc^ation    l>eing   de- 

pejulent  on  tlu'  size  of  the  abBcesB. 
The  sudden  discharge  of  pus  is  the 
indication  of  rupture  inl*>  the  <esophagu&t  intestines,  aiid  bladder;  rup- 
ture into  the  vessels  will  necessarily  lie  fatal,  and  there  are  no  symptoms 
which  will  give  warning  of  the  impending  danger. 

The  course  of  an  abscess  is  toward  ahsorptitm  or  increase.  It  may 
remain  stationary  iu  size,  tmd  qnii^scent  for  a  long  tinie— a  condition  of 
things  which  may  be  compatible  with  fair  general  health.  Instances  are 
not  nmommon  in  which  adults  have  been  able  to  attend  to  active  work 
and  children  to  play  about,  altljough  suffering  from  large  cold  abscesses* 
When  absorption  takes  place  the  fluid  contents  diaap]>ear,  and  the 
caseous  and  purulent  detritus,  if  present,  in  all  probability  becomes 
encapsulated.  This  sometimes  happens  even  in  i^uite  large  psoas  ab- 
scesses. 
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When  the  ab&***?Bs  i.s  i-vaeuated,  for  tixamjjle  uTuler  gooil  treatmeutj 
there  is  as  a  rule  Viut  flight  general  ilistnrbaiiee,  proviiled  it^  by  operation 
or  rupture,  0|>ens  or  is  opened  in  such  a  way,  as  to  give  complete  drain- 
age; if  it  is  evacuated  only  iu  part,  and  if  the  cavity  of  the  abscess  is 
large,  extending  upwaril  to  the  spinal  nobimn  by  means  of  a  long  cir- 
cuitous ehannel  which  doe.s  not  aduiit  of  eoujplete  drainage,  fever,  with 
septic  changes,  usually  follows  the  evacuation  f^f  the  abscess*  varying 
in  different  cases  iu  amount  and  extent. 

Leucocytusis  is  not,  however,  ajways  preseut  in  snch  abscesses,  nor 
if  it  is  pi-esent  is  it  an  indicatioit  that  pyogenic  bacteria  are  juvsent  iu 
the  abscess. ' 

As  a  rule  aljficesses  which  burst  externally  isiK>ntaneon8ly  are  very 
likely  to  discharge  from  yHmtiug  sinuses  for  an  indefinite  time,  often  for 
years.  This  tendency  seems  to  Ijc  diminished  by  thorough  operative 
treatment  of  the  abscesses,  establishing  perfect  drainage,  Vtut  even  then 
the  seat  of  disease  is  often  inaccessible  and  for  along  tim*^  the  abscess 
cavity  may  discharge  from  sinuses, 

1>3A<,MISIS. 

The  ordinary  clinical  history  of  a  case  is  of  little  value  as  an  aid 
in  establishing  the  presence  of  the  disease.  It  may  be  significant 
enongh  to  create  a  stroog  suspicion  of  the  existence  of  vertebral  disease, 


Flti.  :jT.  'HlgfkHly  of  Spin*-  In  C.^U'>  hi>^ii>, 
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but  without  definite  physical  signs,  a  diagnosis  of  I'ott's  disease  cannot 
lie  made.  Too  much  importance  must  not  be  allowed  to  the  tendency  of 
the  parents  to  attribute  the  condition  to  traujnatism.     It  should  be  men- 
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tioned  that  the  absence  of  pain  caa  in  no  way  he  assumed  to  show  the 
absence  of  Pott's  disease. 

The  diagnosis,  then,  must  be  made  wholly  from  the  physical  exami- 
nation, and  the  chief  physical  signs  upon  which  one  must  rely  can  be 
divided  into  two  classes:  Of)  those  occurring  from  bony  destruction; 
and  (ft)  those  dependent  upon  muscular  spasm. 

(a)  Sixths  dm'  tfi  Ihiiiij  I>e^frurtimi, — Since  these  are  made  evident  by 
the  presence  of  angular  deformity  of  the  spine,  which  is  the  result  of 
bony  destruction,  they  are  so  conspicuous  that  they  ean  scarcely  be  over- 
looked. And  the  prominence  of  one  or  more  of  the  vertebral  bodies, 
associated  with  muscular  spasm,  is  a  positive  sign  of  the  ]>resence  of  the 
disease,  unless  it  is  the  result  of  a  fracture  of  the  spine,  or  in  adults  the 
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outcome  of  malignant  disease,  aneurism  of  the  aorta,  or  some  similar 
affection.  In  the  larger  number  of  cases,  as  they  come  to  the  surgeon, 
this  bony  deformity  has  occurred,  and  the  diagnosis  can  be  made  at  a 
glance;  but  the  most  important  class  of  cases,  so  far  as  the  diaguosis  is 
concerned,  are  those  in  which  bony  destruction  has  not  yet  begun,  and 
in  which  the  need  of  an  early  diagnosis  is  evident,  in  the  hope  that  it  may 
lead  to  treatment  which  may  be  sufficient  to  prevent  the  occurrence  of 
deformity, 

(6)  StQnB  ArUing  frmii  Muscular  tSpasm, — ^ These  are: 

1,  Stiffness  of  the  spine  in  walking  and  in  passive  manipulation, 

2,  Peculiarity  of  gait  and  attitudes  assumed,  according  to  the  loca- 
tion of  the  disease. 

3,  Lateral  deviation  of  the  spine, ' 

For  all  examinations  children  should  be  stripped, 

"  Boston  Med.  and  Surg.  Jour.,  October  9th,  1890, 
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1.  Jfit^ntiftv  AY/^VirA*,^.  —  ijn  exauiiiiiiig  for  iimstMilar  stiifneys  of  the 
spine,  tlie  child  is  most  couvetiiently  laid  fat-e  downward  oti  a  table  or 
bed,  and  lifted  by  the  feet.  In  a  normal  l)ack  the  lumbar  and  lower 
dorsal  spine  can  be  markedly  bent,  and  a  general  mobility  of  the  wliole 
coliumi  ia  seen.  In  patients  in  whom  Pott's  disease  is  present  the  region 
affected  is  held  rigidly  by  mnsculpr  contraction  when  manipulation  is 
attempted.  In  certain  instances  the  erector  Bpiine  muscles  stand  out  like 
cords  when  the  child  is  lifted,  and  it  is  questionable  how  much  impor- 
tance should  be  attributed  to  this  sign;  it  occurs  in  cases  of  hip  disease, 
and  in  certain  instances  in  excitable  cliildren  in  whom  no  joint  disease  ia 
present.  Lifting  the  patient  l>y  the  feet  in  this  way  \vill  show  the  ex- 
istence of  lumbar  or  lower  dorsal  rigidity  j  but  it  does  not  detect  high 


dorsal  Pott's  disease.  In  linn  bar  Pott's  disease  lateral  mobility  of  the 
spine,  as  well  as  an tero -posterior  flexibility,  is  lost. 

2.  J^t'rtf/ttir  (tfiit  (ifid  Attifiifh's, — In  considering  the  gait  as  a  di* 
agnostic  symptom  of  Pott's  disease,  one  must  be  prepared  to  find  any 
of  the  characteristic  features  absent.  In  general  the  walk  is  careful, 
steady,  and  military,  and  the  steps  are  taken  with  such  care  that  jars  to 
the  sj>ine  are  avoided ;  in  other  instances,  however,  the  child  walks  w^ith 
comparative  freedom,  even  when  the  presence  of  the  disease  is  manifest, 
and  the  well-known  test  of  having  the  child  pick  up  objects  from  the 
floor  may  fail  to  detect  anything. 

Assuming,  then,  the  extreme  importance  of  the  early  diagnosis  of  the 
disease  when  practicable,  it  Ijecomes  necessary  to  consider  in  detail  the 
deviations  from  the  normal  signs,  according  to  the  region  of  the  spine 
affected. 

Cervmil  Pott*s  DUea^e. — The  most  common  symptom  of  the  disease 
in  this  region,  due  to  muscular  rigidity,  ia  tlie  occurrence  of  wry -neck 
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with  stiHu68^  uf  the  muacJes  of  the  back  and  lieck.  This  is  often  iwiiom- 
]iunieil  by  distressed  breathing  at  night,  und  intense  occipital  neuralgia- 
The  head  ia  held  sonietiuies  in  a  very  niwcli  distorted  position,  and  the 
nuKst  c'harat;teristic  attitntle  is  when  the  chin  is  suppurted  in  tlie  liaod; 
and  when  the  patient  turns  sideways  to  look  at  rtbjects,  the  whole  liody 
is  tnrned.  In  severe  eases  one  notices  fattening  of  the  back  of  the  ntn^k, 
with  sometimes  bt>uy  deformity.  When  spinal  disease  orcurs  in  this 
region  the  early  symptoms  are  most  often  eonfnsed  with  sprains,  nHJs<*u-J 
lar  torticollis,  and  inflammation  of  the  cervieal  lymphatic  glands. 

From  sprains  tlie  immediate  diagnosis  is  aim t>st  impossilile.      In  the  ' 
early  stages  of  sprains  of  the  neck  the  head  is  <jften  held  stittly  awd  to 
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one  side;  motion  is  resisted  and  is  painful,  musinilar  spasm  is  present, 
and  in  the  case  of  ehildren  of  unintelligent  parents  the  history  cannot  be 
iwcepted  as  valid. 

From  tnie  muscular  wry-neck  the  diagnosis  is  often  extremely  diffi- 
tnilt.  In  congenital  torticollis  manipulation  is  generally  not  painful,  and 
one  iQUsrle  is  firmly  contracted  while  the  rest  are  relaxed.  In  congenital' 
cases  the  head  and  face  are  distorted,  and  the  eyes  often  are  not  upon  the 
same  plane.  In  Pott's  disease,  tm  the  other  hand,  the  muscular  fixation 
involves  all  the  muscles,  and  movement  in  any  direction  is  resisted,  and 
is  njtjre  apt  to  be  painfid.  This  applies  fairly  well  to  cases  of  anterior 
wry-nerk;  but  in  cases  in  which  the  true  muscular  torticollis  is  of  tliepis- 
terior  variety,  and  is  due  to  a  contraction  of  the  deeper  mtiscles,  the 
diagnosis  is  ujuch  more  dittirult,  for  no  one  muscle  is  eontracted,  and 
movement  is  limited  by  a  general  muscular  resistance.  The  writers  have 
in  mind  cases  in  which  the  diagnosis  has  been  impossible*  and  aomc  in 
which  an  operation  of  tenotomy  has  been  performed  in  cases  of  Pott's 
disease  in  which  a  most  careful  rxamination  lutd  seemed  to  establish  the 
diagnosis  of  true  muscular  wry-neck. 

The  differential  diagnosis  can  be  most  easily  made  by  putting  the 
patient  to  bad  and  seeing  if  the  application  of  extension  is  sutlicient 
tn  overcome  the  distortion^  as  it  will  do  in  the  course  of  a  few  davs  if 
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due  to  Putt's  diseasi^.  Rheuniatift  iortirollis  simnlatea  cervical  Pott's 
disease  so  closely  that  the  physical  signs  are  not  sufficient  at  first  to 
differentiate  the  affectioos. 

loflanimation  of  the  lymphatic  glands  of  the  neck  may  give  rise  to 
a  position  of  the  head  simulating  wry-neckj  associated  with  muscular 
spasm. 

Upp*'t'  Dorn^d  Pottos  IHsftase, — ^In  this  region  detection  i^  tlie  most 
easy  becanne  any  bony  dewtruction  at  once  results  iii  angular  deformity, 
on  account  of  tlie  posterior  curve  of  the  spine  in  this  part,  and  it  is  on 
tliis  deformity  that  one  must  depend  rather  than  on  symptonK^j  due  to 
muscular  atiilness. 

The  shoulders  ate,  however^  held  high  and  squarely,  the  gait  is  mili- 
tary and  careful,  and  lateral  deviation  im  almost  certainly  present.  In 
Pott's  disease,  paralysis  may  exreptirmally  be  the  first  perceptible 
symptom. 

The  two  atfections  with  which  dorsal  Pott's  disease  is  most  likely  to 

confused  are  scoliosis  and  round  shoulders.  From  rotary  lateral 
curvature  with  rigidity  the  distinction  may  be  difficult  in  cases  in  which 
the  kyphosis  is  rounded  and  involves  several  vertebrte.  The  fact  that 
lateral  deviation  of  the  spiue  is  so  constantly  associated  with  Pott's  dis- 
ease is  another  factor  in  making  the  distinction  more  difficult. 

From  round  shoulders,  l^ott's  disease  is  generally  to  be  distinguished 
by  the  fact  that  in  the  former  the  spine  is  flexible  and  the  deformity 
pounded  and  not  angular.     The  distinction  is  generally  easily  made. 

Lumhat*  Ptitt'/i  Dinffise. — Vertebral  disease  in  this  region  of  the  spine 
is  difficult  of  detection  on  account  of  the  anterior  cnrveof  the  spina  in  the 
lumbar  region,  so  that  in  any  moderate  amount  of  destruction  of  the 
mbar  vertebralbjdies  no  posterior  angular  curvature  is  developed,  and 
is  only  in  the  later  stages  of  the  disease  that  any  angularity  becomes 
prominent.  The  occurrence  of  deformity  is  preceded  by  a  flattening  of 
the  lumbar  curve.  The  attitude  is  that  of  lordosis,  which  in  some  case  a 
beoomea  very  marked;  the  gait  is  military  and  careful,  and  lateral  devi- 
ation ia  generally  piesenl,  sometimes  to  a  very  marked  degree.  It  is  itt 
this  region  of  the  spine  that  it  is  most  conspicuous. 

In  many  instaiu^es  of  lumbar  Pott's  disease  the  first  noticeable  symp- 
tom is  a  Ihnp  which  is  due  to  unilateral  psoas  contraction,  the  result  per- 
haps of  abscess  or  perhaps  only  of  psoas  irritability.  Psoas  contraction 
ust  be  set  down  as  one  of  the  common  symptoms  of  lumbar  Pott's  dis- 
'mse.  If  the  child  is  laid  on  its  face  and  an  attempt  is  made  to  flex  the 
lumbar  spine,  it  is  found  to  be  entirely  rigid.  Any  attempt  to  hyperex- 
tend  the  leg  in  this  piisition  leads  to  the  detection  of  the  slightest  psoas 
ritability. 

Lumbar  Pott's  disease  is  uiost  lial)le  to  1h^  confused  with  single  or 
icnible  hip  disease,  and  with  rhai^iitic  curvature  uf  the  spine. 
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The  differential  diagnosis  between  lumbar  Pott's  diaease  and  hii)  dis- 
ease is  one  at  times  diftit'iilt,  although  it  is  not  generally  considered  so. 
When  the  hip  symptcmis  are  due  to  Pott's  disease  and  are  caused  by 
psoas  irritability,  tiie  restriction  of  motion  in  the  hip  is  simply  in  the 
loss  of  hyperextensioD^  while  abduction  and  internal  rotation  are  free 
and  Dot  affected.  This  limitation  of  motion  in  only  one  direction  is 
getie rally  sufficient,  in  connection  with  the  other  symptoms,  to  establish 
the  presenile  of  Pott's  disease.  On  the  other  hand,  in  some  casea  the 
limitation  of  the  hip*s  motion  is  in  all  directions,  and  simulates  very 
closely  the  limitation  of  true  hip  disease. 

Another  element  wlrirli  leads  to  the  confusion  of  the  two  affections  id 
the  rifjidity  of  the  himbar  spine  which  often  occurs  as  an  accompaniment 
of  acute  hip  disease.  If  a  child  wnth  hip  disease  is  laid  upon  its  face, 
and  an  attempt  made  tu  Hex  the  lumbar  spine  by  lifting  tlie  feet  from  the 
table,  the  irritability  of  all  the  muscles  is  so  great  that  often  the  lumbar 
spine  will  appear  to  be  cumpletely  rigid,  and  only  a  very  careful  exami- 
nation will  show  that  this  is  secondary  to  the  hip  disease. 

Rhaehitic  deformity  of  the  spine  is  a  posterior  curvature  often  so 
sharp  as  to  be  angular.  It  occurs  at  the  junction  of  tbe  dorsal  and  the 
lumbar  regions.  This  junction  is  also  a  frecpient  site  of  Pott's  disease. 
Muscuhir  stiffness  may  not  be  present. 

Ehachitic  curvature  of  the  spine  is  characterized  by  persistent  stiff- 
ness in  most  cases,  so  that  if  the  child  is  laid  upon  its  face,  and  an 
attempt  is  made  to  tiex  the  spine,  the  curve  is  not  obliterated.  The 
symptoms,  therefore,  are  the  same  that  would  be  presented  by  I'ott's 
disease  occurring  under  the  same  conditions,  and  much  dependence  must 
be  placed  upon  the  coexistence  of  rickets.  It  is  often  of  use  to  treat 
such  casea  by  rest  on  a  frame,  and  if  the  curve  is  rhaehitic,  mobility  will 
be  restored  to  the  back  within  the  course  of  a  few  montlis. 

The  Dtafjnmis  of  J/m'^^>>'. — The  diagnosis  of  abscess  in  Pott's  disease 
rarely  presents  any  dittieulty,  but  in  certain  instances  their  occurrence  is 
attended  with  peculiar  symptoms  which  may  give  rise  to  some  obscurity. 
In  the  cervical  region  the  most  common  seat  of  abscess  formation  is  in 
the  back  wall  of  the  pharynx,  where  it  often  persists  for  some  time  un- 
recognized, giving  rise  to  a  peculiar  series  of  respiratory  symptoms.  The 
pharyngeal  wall  is  pushed  forwai'd,  and  the  child  breathes  at  night  with 
a  peculiar  snoring  respiration,  which  is  to  a  certain  extent  characteristic. 
There  is  some  difficulty  in  swallowing  food;  the  pain  is  apt  to  be  Severe j 
and  occasionally  a  swelling  extends  so  much  to  the  side  as  to  be  notice- 
able at  the  side  of  the  neck.  The  finger  introdnced  into  the  mouth  comes 
upon  a  projecting  swelling  of  the  back  of  the  pharynx,  which  is  charac- 
teristic and  not  to  be  mistaken. 

In  the  dorsal  and  lumbar  region  the  abscesses  point  for  the  moat  part 
in  the  loin^  or  follow  down  the  course  of  the  psoas  muscle  to  appear  in 


POTT'S  DISEASE. 


I 


the  upper  part  of  the  thigh  or  groin.  Appearing  in  the  back  the  abseess 
is  not  likely  to  be  mistaken  for  anything  uulesa  for  an  abscess  of  the  back 
muscles  or  a  lip*>ma. 

Appearing  in  the  groin  the  abscess  may  be  mistaken  for  hernia  which 
it  sometimes  resembles  rather  closely,  and  gives  a  certain  obscure  im- 
pulse on  conghing;  but  it  is  irreducible  and  the  part  of  the  psoas  muscle 
within  the  aiidomeii  ciin  be  telt  to  be  enlarged  and  resistant.  Psoas  cuti- 
traction  is  present,  which  causes  fiexion  of  the  leg. 

T/tt}  I^iftf/noHis  of  I*uralj/ms, — ^ Paralysis  in  Pott's -disease,  although 
ordinarily  one  of  the  later  symptoms,  may  occasionally  precede  the  de- 
formity, and  be  the  lirst  sign  of  the  presence  of  vertebral  disease.  Such 
cases  are  not  so  rare  that  they  should  be  overlooked.  The  occurrence  of 
myelitis  in  a  ynimg  child  should  be  considered  as  extremely  auapicious, 
and  as  being  more  likely  to  be  due  to  P(jtt's  disease  than  to  any  other 
cause,  even  if  the  signs  of  vertebral  disease  are  obscure  or  apparently 
absent.  In  general  the  paralysis  is  preceded  by  a  stage  of  the  dis- 
ease in  which  pain  is  much  increased.  Ordinarily  one  of  the  first 
demonnlrable  signs  is  an  increase  of  the  patelht  reflexes,  with  perhaps 
ankle  clonus. 

Sprnin.  —  It  is  dii^cult  at  times  to  differentiate  a  iij^min  of  tht:  vvrtehral 
tohtmn  from  Pott's  disease.  After  a  fall  in  which  the  back  has  been 
wrenched,  a  child  begins  to  walk  stiftiy  and  to  complain  of  pain  in  the 
back  and  perhaps  in  the  legs.  Attitudes  characteristic  of  Pott's  disease 
are  assumed,  the  trunk  is  supported  with  the  hands  upon  the  thighs,  the 
back  is  kept  stitf  in  stooping,  and  passive  manipulation  shows  that  mus- 
cular rigidit}'  is  present.  At  an  early  stage  a  diagnosis  is  sometimes 
tdearly  impossible.  But  in  sprains  of  the  bar^k  the  tendency  is  to  a  rapid 
recovery  under  proper  conditions,  and  tlie  result  establishes  the  diagnosis. 
Severe  sprains  of  the  back  are  comparatively  rare  in  childhood,  but  in 
adult  males  engaged  iu  laborious  occupation  cases  of  strain  are  more 
common  than  cases  of  Pott 'a  disease.  The  diagnosis  is  one  which  should 
be  made  in  childhood  with  very  great  reserve, 

Rotartf  lateral  curvature  of  tha  spine  ia  an  entirely  different  affection 
from  Pott's  disease,  It  is  not  the  result  of  a  tuberculous  destruction  of 
bone,  but  is  the  result  of  a  distorted  and  abnormal  process  of  growth.  Tt 
is  characterized  not  by  an  angular  projection  of  the  spine  backward,  but 
by  a  gradtial  curve  of  the  8i>ine  laterally  with  a  rotation  of  the  vertebral 
column  on  its  long  axis,  l*ain  is  not  present,  and  the  recognition  of  the 
affection  ia  generally  due  to  an  alteration  in  the  outlines  of  the  trunk, 
and  a  prominence  of  the  shoulder  or  hip. 

In  moat  cases  the  diagnosis  is  not  at  all  obscure*  But  in  the  course 
of  Pott's  diaease  at  an  early  stage  a  lateral  deviation  may  be  present, 
which  may  be  mistaken  for  lateral  curvature.  On  a  careful  examination 
it  will,  however,  be  found  that  a  stiffness  of  the  back  is  present  which 
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is  never  t(>  be  »t?ea  at  an  t?arly  stage  of  latejal  r-urvature.      hi  some 
stances  careful  aod  repeated  examiDation»  are  needed  to  establish  a  poei* 
tive  opinion* 

A  lateral  deviation  takes  place  also  soinetimea  in  old  cases  of  caries  of 
the  spill©  io  couiiectioii  with  an  old  kyphotic  curve. 

Jli/f/erwsiheiif^  spme,  also  termed  the  hysterical  spine,  and  tlie  neuromi- 
nietio  spine,  is  characterized  by  tenderness  iu  certain  ])ortions  of  the  back, 
Bometimes  accompanied  by  pain  or  ache.  This  condition  is  more  common 
in  neurotic  persons,  but  m-dj  be  seen  iu  others  who  have  beeu  suffering 
from  nervous  exiiaustion  from  any  cjiase.  tt  generally  folio wh  some 
slight  or  severe  accident  and  generally  occurs  in  persons  with  weak  back 
muscles .  Tlie  tenderness  may  be  intense  and  manifestly  exaggerated,  or 
it  may  be  only  slight,  and  confined  to  small  spots  in  the  lower  cervical 
and  npper  dorsal  or  in  the  npper  lumbar  region.  As  a  rule,  no  real  stiff- 
ness in  the  back  is  present,  but  in  severe  cases,  or  in  cases  which  have 
remained  in  bed  for  .some  time,  mui^ctilar  stiffness  may  be  present.  This 
condition  is  sometimes  seen  after  railway  accidents.  In  the  cases  that 
are  termed  "railway  spine,"  abnormal  projection  or  deformity  in  the 
spine  floes  not  exists  although  lax  ligaments  and  weak  muscles  permit  a 
flexed  condition  of  the  B[nnal  column  in  standing,  which  may  make  one 
or  two  vertebriB  unduly  prominent  as  the  patient  stands  erect,  but  this 
prominence  disappears  in  recumbency.  Referred  pains,  or  the  attitude 
and  gait  characteristic  of  Pott's  disease,  are  absent.  A  hypera^sthetic 
spine  occurs  in  adults,  and  especially  in  growing  yonng  girls;  it  may 
exceptionally  ho  seen  m  elnldren. 

Mfiiif/ntinl  fh\'H'tise  of  tht'.  spui*i  presents,  when  a  projection  is  found,  a 
mori^  rounded  and  less  sharp  projection  than  is  seen  in  the  beginning  of 
caries.  Carcinoma  of  the  spine  is  usually  set  on dury.  The  symptoms, 
however — pseudn- neuralgias,  paresis  and  paralysis,  muscular  stiffness — 
are  the  sante  in  lK>th,  and  sometimes  ouly  a  conjectural  diagnosis  can  be 
made.     Sarcoma  of  the  spine  is  very  rare  in  childhood. 

Much  the  same  may  be  said  of  the  curvatures  of  the  spine  c-aused  by 
aneurism,  except  that  the  diagnosis  is  usually  made  by  auscultation  or 
by  the  rational  symptoms  beftire  the  spine  is  noticeably  affected. 

Tumnra  pressiiig  on  the  spinal  cord  may  cause  stiffness  of  the  back 
and  pain  referred  to  the  peripheral  ends  of  the  neiTes.  Angular  deformity, 
however,  is  aba  cut,  and  the  symptoms  of  nervous  disturbance  predomi- 
nate over  the  ordinary  ones  of  Pott's  disease. 

Tmumatio  Spondylitis. — A  condition  in  the  spine  is  said  to  exist,  after 
severe  traumatism,  wiiich  simulates  Pott's  disease.  Tlie  distinction 
between  a  non*infectious  destructive  iotiammation  of  the  vertebne  and  a 
tuberculous  inflammation  cannot  be  made  ante  mortem  in  most  cases,  ex- 
cept iKJssibly  by  the  injection  of  tuberculin .  The  same  may  be  said  of 
ttrf  imtmf/eogia  of  the  spine. 
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Si/fikilU  of  tlie  spiDe  must  Im  diagnosticated  by  general  symptoiae 
ratiier  than  by  an^  w**ll-knowii  characteristics  tbat  it  possesses. 

Ofifeomifditis  oi  tlie  apiue  affects  must  often  children j  it  may  be 
secondary  or  primary.  The  back  part  of  the  vertebral  colmnn  is  often 
affected,  and  tenderness  is  present  at  the  seat  of  disease.  Suppuration 
elsewhere  o<-ciirs  in  sixty  per  cent  of  all  cases.  There  is  much  constitu- 
tional disturbance,  fever  is  high*  and  the  course  rapid,  (Edtma  of  the 
affected  parts  appears  -early ;  abscesses  of  a  very  acute  and  extensive 
character  as  well  as  paralysis  are  otlier  early  features.  The  formation  of 
a  kyphus  of  any  extent  is  unusual. ' 

Acute  ahdominal  affertioti-H  may  Himulafce  severe  Pott\s  disease.  In  a 
caae  seen  by  the  writers  fixation  of  the  spine  was  a  most  evident  feature. 

Spondylolisthesis  may  resemble  1-ott's  disease.  The  same  may  be 
»aid  of  typhoid  sjune.     These  will  be  described  later. 

Rheumatoid  arthritis  (spondylitis  deformans  of  the  spine)  is  an  aiTeo- 
tion  most  frequent  in  adult  life,  characterized  by  stiffness  and  some 
arching  of  the  spine ;  there  is  usually  little  muscular  spasm  and  no  un- 
asaal  projection  of  the  spinous  processes;  in  some  instances  the  ribs  are 
ankylosed  to  the  spine,  so  that  no  expansion  of  the  chest  is  possible. 
Stiffness  of  the  back  is  present,  but  the  whole  spine  is  rigid  and  other 
joints  are  involved.  Many  of  these  cases  occur  in  connection  with  gon- 
orrhoea. Patients  suffering  from  this  affection  may  have  neuralgic  or 
pseu do- neuralgic  pains  of  the  nerves  isHuiug  from  the  spine  at  the  affected 
part. 

With  regard  to  the  symptoms  of  saero-iliac  disease,  perinephritis,  and 
appendicitis,  it  may  be  said  that  a  mistake  in  diagnosis  njay  happen,  but 
that  ordinarily  there  is  no  obscurity*  It  should,  however,  be  bnrue  in 
mind  that  in  appendicitis  and  in  y>erinephriti3,  when  an  aijscess  is  pres- 
ent, a  contraction  of  the  thigh  may  occur,  resembling  tliat  seen  iu  psoas 
abscess.  The  absence  of  a  projection  or  irregularity  of  the  back^  and  the 
power  of  muscular  movement  of  the  back  iu  these  cases,  will  help  to 
establish  the  fact  that  they  are  not.  due  to  disease  of  the  spine. 


FttOGNOSlH. 


Pott's  disease  will  always  be  regarded  as  one  of  the  most  formidable 
of  diseases;  its  long  course,  the  deformity  entailed^  the  severity  of  the 
complications,  and  the  occasional  termination  in  death  give  both  to  the 
surgeon  and  to  the  non- professional  public  a  natural  dread  of  the  affec- 
tion. These  inferences  are,  however,  drawn  from  the  severer  cases,  and 
facts  show  that  the  disease  has  a  tendency  to  spontaneous  recovery,  that 
in  certain  parts  of  the  spine  deformity  can  be  prevented,  and  that  in  few 


•Ann.  of  Surg.,   ISOtl,  xxiii.,  610; 
MtlTlAr     npnf«rb.  Zek.  f.  Tbir,.  xli. 


\U\m      Hriir.  f.  kVuu  Ohir..  xiv*,  Hft.  1; 
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affections  doea  the  work  of  the  surgeon  give  greater  relief  than  in  Fott'8 
disease. 

MortaUtij. — No  statistics  of  vahie  exist  as  to  the  percentage  of  mor- 
tality and  recover}.  Billroth  and  Menzel  report  2M  deaths  in  V\\  eases; 
Jatfe  22  deatlia  in  82  eases,  and  Mohr  T  deaths  in  T2  cases.  In  a  dis- 
ease having  so  long  a  course,  a  number  of  patients  should  be  watched  for 
a  long  nundier  of  years  in  order  to  obtain  statistics  of  value.  The  per- 
centage of  mortality  would  be  greater  in  adults  than  in  children.  In  a 
certain  number  of  cases  spontaneous  recovery  has  taken  place  in  early 
childhuod.  Many  specimens  in  museums  also  exist,  which  show  bony 
union  with  entire  cessation  of  the  pathological  process, 

Billroth  and  Menzel  found,  in  autopsies  of  702  cases,  tuberculosis  of 
other  parts  of  the  body  in  more  than  one-half   \*y\\  percent).     Amyloid 
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yio.  4L— TnKin«»  of  the  Defonnltr  In  Pott's  Olsease.    A  IL  not  trpat^  ;  r  />  K.  pmMent  did  not  *-od- 
Unue  treaccneot;  F  a  H,  paUent  dirnxjotluued  trt«itui''ut.    (H.  L.  TnylurJ 

degeneration  was  found  in  15  per  cent  of  the  cases,  and  fatty  degenera- 
tion of  the  kidney  in  22  per  cent,  Mohr,  however,  found  the  latter  in 
only  0  per  cent  of  the  cases  collected  by  him.  Mohr  found  tuberculosis 
of  the  lungs  in  only  8  out  of  61  autopsies. 

Michel  gives  as  causes  of  death  in  44  cases  of  spina!  abscess:  in  14, 
tuberculosis  of  lungs j  in  lf>t  marasmus;  in  5»  sloughing  of  limbs  from 
(Bdema;  in  4,  pyemia j  in  2,  arachnitis;  in  2,  pus  in  the  medullary 
canal;  and  in  1,  pneumonia. 

Neidert  investigated  the  cause  of  death  in  patients  with  angular  de- 
formities of  the  spine,  the  result  of  Pott's  disease,  which  had  been  cured. 
Patients  with  severe  deformities  ordinarily  die  of  heart  fatigxie,  patients 
with  medium-sized  curvatures  die  oftenest  of  phthisis  and  die  young, 
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while  tha^e  with  small  deformities  have  nearly  as  good  a  prospect  of  long 
life  as  men  with  m^rmal  spines.  Thest?  results  were  obtained  from  tlie 
iuvestij^ation  jf  .'H  specimens  in  the  Miinieh  Pathological  Institute. 
Tweiity-fonr  had  hypertrophy,  with  or  without 
dilatation  of  the  right  side  of  the  heart,  4  had 
muscular  degeueratioii  of  the  heart  walls,  and  2 
had  stenosis  of  the  mitral  valve,  1  showed  acute 
miliary  tuberrulosis,  H  died  of  phthisis,  I  of 
pnenmouia,  and  1  of  carbuncle. ' 

Mohr,  in  9  cases  of  fatal  ahscess,  found  jjer- 
foration  into  the  oesophagus  in  2;  pleura  and 
lungs  in  2;  pleura  alone  in  1;  peritoiieuni  in  1  ; 
spinal  canal  in  2.  Death  has  nccurred  from  the 
rupture  of  a  spinal  absi'ess,  wliieh  hai*  discharged 
into  the  bronchi. 

Abscesses  in  adults  nnist  be  looked  upon  as 
much  more  unfavorable  as  to  prognosis  than  in 
children.  The  prognosis  will  depend  largely 
upon  the  situation  of  the  abscess,  the  complete- 
ness tif  evaluation,  and  the  amount  of  drainage 
possible. 

The  occurrence  uf  psoas  abscess  and  contrac- 
tion of  the  thighs  will  add  much  to  the  diiticulty 
and  tlie  length  of  treatment.  Abscess  in  itself 
does  not  make  the  prognosis  much  nutre  grave, 
although,  as  a  rule,  abscesses  characterize  severer 
grades  of  cases.     The  discharge  is   likely  to  be 

prolonged  and  exhausting,  and  the  sin  vises  are  likely  to  continue  open 
lor  a  long  time,  peihaps  for  months  and  } ears. 

Atfc, — The  prognosis  m  tJxe  case  of  adults  is  not  nearly  so  favorable 
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Tto,  i^'-^^uie  of  Neglected  Pott%  l>1«ame  wim  Psoas  rontractlon  and  Severe  Dctormlty. 


as  m  the  case  of  children,  and  it  should  be  very  guarded  both  as  to  ulti- 
mate recovery  and  the  permanent  benefit  to  be  derived  from  treatment. 


»"C»iust*s  of  Ihr^mh  in  I>eformitie>i  uf  Vertebral  rulumi].**  Inaug.  Diss.,  Mimich, 


diseant^.  Iti  most  ciises,  sinue  arrest  i'l  llii:*  giuwtb  of  tlie  wliole  child 
takes  place  apart  from  tlie  loss  of  vertebral  substrance.  The  eure  from 
Pott's  disease  may  be  so  complete  as  to  permit  uoniial  labon  provided  no 
diutortion  of  the  pelvis  has  taken  place, ' 


'l*BEATMK\*T. 


This  varies  aucordiii^  to  tlie  stagt"  mul  condition  ot  the  pathological 
process. 

When  the  destrnctive  ostitis  in  acute  and  exteosive  the  affected  bono 
should  be  protected  from  all  jar  and  pressure,  lx)th  that  due  to  super- 
imposed weight  aJ3d  attitude.  When  cicatriKation  has  begun  the  spine 
should  be  protected  so  that  at^tivity  necessary  for  health  may  not  cauBO 
injury  iu  the  imperfectly  healed  bone  structure. 

^  Trajia.  Araer,  Orth.  Asiin.,  vol.  Iv. 


POTT'S   mSE ASK. 

Protection  ia  oeceasar^  until  the  previouiilj  inflamed  boue  has  become 
cicatrized  so  thoroughly  as  to  withstand  without  iojury  jar  and  supertni* 
pos^d  presBure. 

A  growing  spinal  column,  even  if  the  vertebne  have  n^ioveved  from 
caries^  may  need  wnpport  to  prevent  an  increase  of  t-tirvatui  e  by  abnormal 
growth. 

Treatment  therefore  is  different  in  the  acute^  the  hnbatiute,  and  th^ 
nunviilescent  stages.      In  the  acute  stage  reoumbency  is  the  Jiiost  efficient 
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method.     In  the  subacute  mid  convalescent  stage  ambulatory  treatment 
with  more  or  lens  efficient  spinal  protection  is  advisable, 

T KK A T M  K\ T    U \      KkV UMUKNC Y, 

If  the  patient  lies  upon  his  back,  or  upon  his  face,  on  a  hard  surface, 
thero  is  no  superincumbent  weight  pressing  upon  any  portion  of  the  spine. 
If  the  patient  lies  upon  his  back  upon  a  spring-bed,  and  the  bed  saga,  the 
Hpine  is  of  course  bcBt,  and  pressure  upon  the  vertebra:'.,  proportional  in 
amount  to  the  extent  of  the  curve,  results. 

If  treatment  by  recumbency  is  tu  be  adopted,  it  is  not  sufficient  sim- 
ply to  place  the  child  in  ted.  Sagging  of  the  mattress,  moving  of  the 
patient  from  side  to  side,  twisting  and  turning  are  all  injurious,  in  that 
they  cause  motion  Ijetween  the  vertebrffi  and  change  interarticular  press- 
ure, both  of  which  are  undesirable. 

It  is  necessary  that  the  child  should  be  fixed  in  a  suitable  position  in 
bed.     *rhi3  can  be  done  by  securing  the  child  in  such  a  manner  that  the 

ebral  cohiimi  at  the  seat  of  disease  is  arched  forward,  diminishing  the 
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interarticular  presssure.      The  simplest  way  uf  Juiug  this  is  hy  means  of 
a  frame. 

The  rectangular  bed  frame  foiisists  oi  a  stretcher  of  heavy  *?loth  at- 
taclied  t<>  a  reetaiigular  gas-pipe  frame.  This  frame  is  made  of  straight 
pieces  of    galvanized  iron  gaij-pipe  (^ooe-half  to  one  inch  in  diameter) 


screwed  into  gasfltter's  joints  at  the  four  coniers.  This  frame  ahould 
be  four  or  five  inches  longer  than  the  patient,  and  its  width  should  be  a 
little  less  than  the  extreme  width  of  the  shoulders. 

The  covering  cloth  is  best  made  of  heavy  unbleached  cotton  sheeting, 
stretched  firmly  oxer  the  stretcher.  The  covering  should  coosist  of  twn 
pieces  of  such  length  that  the  entire  spare  is  covered  by  cloth,  except  for 
a  space  of  six  inches  or  less  l>etween  the  two  sections  at  a  point  corre- 
sponding to  the  buttocks.  The  cloth  covering  can  be  stretched  tightly, 
and  this  may  be  done  in  one  of  several  ways.     The  most  convenient  way 


is  by  lacing  each  section  at  the  back  of  the  frame.  Hemmed  lacing  holes 
are  jnade  in  the  doubled  edge  of  the  cloth,  about  an  inch  apart,  and  a 
atout  lacing  is  passed  from  one  to  the  other.  Buckles  and  webbing 
8tra])8  may  be  used  in  place  of  the  lacing,  but  the  buckles  are  likely  to 
press  upon  the  patient's  back,  and  the  lacing  is  preferable. 

The  child  lying  upon  this  frame  can  be  secured  by  means  of  straps 
across  the  shoulders  and  pelvis  and  knees,  and  can  be  carried  about  with- 


POTT  S    DISEASE, 


43 


out  jar.     Wlien  the  fnnne  is  placed  upon  the  bed,  the  cloth  covering  id 
no  n»ore  ancoiiifoitable  than  the  surface  of  the  bed. 

liut  simple  recumbency  is  not  sufficient  to  favor  cicatricial  ostitis. 
The  removal  of  intervertehral  pressure  is  desired.  This  is  to  be  a<cam- 
pHshed  by  arching  the  spinal  column  forward  at  the  point  of  the  kyphotic 
curve.  When  the  cicatrization  has  not  progressed  so  far  as  to  produce 
ankylosis,  correction  (partial  or  com]»]etp)  of  the  curve  can  he  effected 
by  placing  under  tlie  curve  of  the  clnhl  lying  uihvu  tlie  back  a  firm  pad, 
pressing  uptm  each  side  of  the  spintnis  process,  ami  sufficiently  high  to 
press  thi.s  part  upward  while  the  rest  of  the  spinal  coinnin  drops  hack  liy 
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its  own  weight.  The  pads  can  be  furnished  by  properly  folded  sheets 
or  towels,  by  felt  padding,  or  by  a  plaater-of- Paris  back  moulded  to  a 
conected  position  of  the  spine.* 

A  child  undergoing  treatment  on  the  frame  sboidd  be  turned  once  a 
day  to  have  the  back  waaht^d,  rubbed  with  alcohol,  and  |K»wdered,  It  is 
iniptjrtaiit  that  there  should  l>6  no  pads  in  the  median  line  immediately 
above  or  below  tlie  deformity,  but  that  the  pads  sliould  lie  entirely  ont- 
aide  of  the  line  of  the  spinous  processes.  To  secure  better  fixation  it 
may  at  times  be  necessary  to  place  pads  undej*  the  lumbar  region. 

In  cervical  caries  head  traction  in  a  recumbent  position  will  be  found 
of  use  in  cases  of  torticollis;  and  in  severe  neuralgia  from  cervical  caries 


*  The  nt^ed  of  f;upi>t>rt  under  the  recmnbeiit  spinftl  cohmm  Is  mnde  clear  by  some 
IjitereBtJiigobAt'rviUioiisifiaHk^  by  Dr.  \l,  J.  HaH,  of  Marblehea<],  iin  the  spinal  column 
with  the  piitient  lying  ii pi *n  a  trituKparenl  glass  plate.     This  allowed  conthisively 

even  on  a  tirni  Hiirface  support  ia  needed  nniler  a  portion  of  tliti  spiiie  {ulde 

s.  Am.  t>rt|i(ipi-(li(;.  Assuciatinn,  vol.  ix.). 
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tlitt  relief  afforded  \h  often  very  iriHrked,  Traitiuii  <*au  be  furnished  bj 
ineaog  of  a  htsad  sling  passing  uvtr  tlie  forehead  and  occiput,  whiuh  in 
attacbed  to  a  weight  and  pulley  running  over  the  head  of  the  bed  or  to 
the  head  of  tlie  frame.  The  counter  pull  may  be  furuiahed  by  the  weight 
of  the  body  in  case  the  head  of  the  bed  is  raised,  by  a  downward  pull 
upon  the  trunk  through  a  waist  baxid,  or  by  means  of  traotion  applied  to 
the  limbs. 

Treatment  by  recujnbency  will  Vm*  found  <if  servn;*?,  either  alone  or  in 
conjunction  with  other  methods,  in  cases  with  acute  symptomB,  in  cases 
of  severe  cervical  caries,  in  cases  with  marketl  lateral  deviation  of  the 
Hpine,  in  paralysis,  in  t-asps  of  psoas  contraction  and  abstiesa,  in  cases 
which  do  not  {uogre^ss  well  undi^r  ambulatory  treatment,  and  which  lose 
tiesh  and  strength,  and  in  very  small  children  in  whom  the  difficulty  of 
fixing  the  spine  by  apparatus  is  great. 

PatientH  who  have  been  suffering  will  often  he  found  to  gain,  flesh 
iifter  the  relief  afforded  by  recumbency,  though  the  muscles  in  the  limbe 
diminish  in  size. 

Treatment  by  recumbency,  if  used,  should  be  thorough.  Half  meas- 
ures have  the  evils  of  the  imprisonment  without  the  benefit  of  fixation, 
rhe  limit  of  its  usefulness  ia  usually  marked  by  the  restlessness  of  the 
l*atient.  In  children  the  irksomeness  of  the  confinement  ia  home  readily  j 
Unl  in  adults  the  imprisonment  constitutes  a  serious  obstacle  t*"*  the  em- 
ployment of  the  juethod. 

The  objections  to  treatment  by  recumbency  are  evident.  Pott's  dis- 
ease is  a  tuberculous  affection  and  close  confinement  is  iiijurioua  to  pa- 
tients with  a  tuberculous  taint.  Patients  of  this  sort  need  all  possible 
help  from  fresh  air  and  exercise,  and  the  method  of  treatment  by  recum- 
l»ency  for  years,  formerly  the  only  thorough  method  possilile,  h  not  now 
regarded  as  necessary  in  all  rases/ 

In  cases  causing  much  anxiety,  recumljency  should  for  a  while  form 
an  essential  part  of  the  treatment.  If  recumbency  is  continued  for  too 
long  a  period  J  the  patient^  s  condition  eeases  tiO  improve  and  the  tonic  of 
itnproved  ciitJulation  and  activity  is  refiuired*  After  some  experience  a 
surgeon  will  learn  to  estimate  for  what  cases  recumbency  is  most  advis- 
able. It  may  be  stated  that  such  patients  as  become  easily  tired  when 
on  their  feet  and  those  who,  though  well  supported  mechanically,  fre* 
quently  desire  to  lie  down,  will  improve  if  all  weight  can  be  taken  from 
the  spinal  cohimn. 

When  the  time  for  recuml>ency  is  judged  tt>  be  ended  it  should  m>t  be 


*  It  lUQBt  be  romemberBd  tlmt  all  appamtiiji  l«  necessarily  imperfect  from  a  m©- 
ehanicnl  i>omt-  of  view  and  imist  fail  in  wliolly  rulitjving  the  diseased  vertebrfD  of 
(Ituir  w'eiglit<-bearing  fitiictioi^  no  that  witldn  iu  Huduitiotis  recumbency  la  to  be 
recognized  as  mechanically  tlie  iiio**t  e1fi**1ent  mmle  of  in*atmentand  the  legist  iikely 
f«  euf'ourajr**  dpfnrTnlty 


discAjntinued  suddenly,  but  the  |>atieiit  sbouJd  be  giadually  allowed  to  sit 
up  and  walk  witli  proper  lueclmiiical  support,  lu  cases  convalescent 
from  paralysis  aud  in  casea  in  which  the  general  prostration  is  extreme^ 
exercise  may  be  obtained  by  the  use  of  one  of  the  wheel  crutches,  such 
as  Darraeh^s,  In  convalescent  cases  ambulatory  treatment  with  hours  of 
rest  in  the  recymbent  position  each  day  should  constitute  the  treatment. 

Herfificttfhm  of  the  DeformUij  {ForeiMe  Correct hft), — The  treatment 
of  Fott's  disease  by  forcible  correction  may  be  considered  as  an  ad- 
junct to  the  methods  of  treatment  luentioned.  Forcible  correction  of 
the  deformity y  with  or  without  amestliesia,  is  a  method  revived  in  re- 
cent times  by  Chipault  of  Pariti,  although  ordinarily  identified  with 
the  name  cif  Calot  of  Herck-sur-Mer,     Chipanlt  operated  first  in  Sep- 


\: 


^ 

-^^*^ 


nu   riH-Hi-ihirin 


irn  iii;h   iin'  ,iii^'. rnwi  ni  i  Jiii 


tember,  1893,  reducing  the  dt^formity,  wiring  together  the  spinous 
processes  of  the  affected  vertebra^.  He  published  an  account  of  this 
method  on  March  9th,  1895,'  Calot  published  a  paper  on  the  method  on 
December  22d,  liS96,  in  which  he  said  that  his  first  operations  *^  dated 
back  only  a  little  over  a  year.'*  The  priority  of  forcible  reduction  be- 
longs clearly  to  Chipault.  Wiring  of  the  spinous  processes  of  the  verte- 
brae was,  however,  first  advocated  by  an  American,  B,  E.  Hadi-a,  in  a 
paper  read  aud  discussed  before  the  American  Orthopedic  Association  at 
Washington,  September  24th,  1891.  The  method  has  been  largely 
iidvocated  and  finds  a  place  in  modern  orthopedic  treatment'  It  has 
been  demonstrated  that  under  ether  a  recent  deformity,  even  of  large 
mze,  may  be  partially  or  wholly  corrected*     Also  that  much  temporary 


*  MMdcine  Modenie,  No.  20,  Bixlfeine  ann^e. 

'Monody  Caz,  deH  H5p.,  imi,  70.    fi5« ;  Memml:  (Jaz.  MM.  de  Pari*,  1897.   10, 
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improvement  ia  the  deformity  may  ha  effected  by  exerting  traction  or 
moderate  pressure  on  the  deformity  without  the  use  of  an  anaBsthetic,  It 
has  been  shown  that  this  is  not  a  proceeding  attended  with  aa  great  risk 
to  life, '  either  near  or  remote,  as  would  have  been  supposed.  Many  caau- 
altiesj  however,  of  various  sorts  have  been  reported.'  It  has  been  shown 
that  paralysis  is  often  improved  or  cured  by  this  manipulation,  although. 
ses  of  paralysis  occurring  after  it  have  been  reported/' 
Hemorrhage,  rupture  of  the  pleura,  *  rupture  of  abscesses,  ^  and  frac- 
ture of  the  spine*  are  among  the  results  reported,  following  injudicious 
application  of  the  method. 

In  (ilO  cases'  recx^rded  by  twenty -nine  various  operators,  the  resulta 
reported  have  been  as  follows : 


I 


Length  of  time  clapiwd  ; 

Var it'll  from  2  dity«  to  2^  years. 
Ill  bcpanitely  dt!iajl45ti  L-a^^eM  : 

7  were  more  than  1  year       after  correctioiL 
85    '"       **       **     <*  months     ♦'■  *- 

i6 a 

20     *'      k-^     ''     -^        *•  "  '* 

I>&ath&  reported : 

From  all  catise». , , .  21 

Meningitis , ,  5 

General  tolxTculr »8i« . , , 4 

Trauma  of  tlie  oiwiration *........ .,....,♦ 4 

InterciiiTeiit  tHseiuse. . - .  _    .  , 3 

UimtaUid  _ , * 5 

Autop«ie8 : 

All  ahoweil  a  considerable  local  trauma.     No  case  showed  effectual  efFort 
at  repair.     (One  being  two  and  one-half  yearn  sub»equeut  to  correction.) 
Immediate  dangers: 

Respiratt:>ry  eudmrraaament 7  caae& ' 

Pain 0     '' 

Shock  (aevere)  .... 2     '* 

Indirect  eflecl : 
Abscess. 

Heportnl  present  before  Uie  operation 18  ( 

U 11  pturctl 4  < 

Benetited  or  absorbed 6 

Appeared  eubBequenlly  . , , , . , 2 


^  Calotf  e.g. ,  204  cased,  *2  deaths  inside  of  eight  montha* 

^  Jomiesco:  Commioiication  to  Twelfth  InternationaL  Congress  of  Medicine. 

'Lorenz:  Deutsch.  med.  WcKilieii.,  1897,  666. 

^WuUstein:  Arch.  f.  kiln.  Chir.,  Mi,  485, 

»Menar<J  :  Gaz.  MM.  de  Pariii,  1897,  S.  i.,  231. 

*Matherlie:  Ann.  de  Chin  et  d^Orth,»  July,  1807,  218. 

^E.   H.  Bradford  and  Voae^  giving  bibliography,  Trans,  Am*  Sui^rical  As8*n, 


1809. 
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Pai'alyRi!?. 

T'rpseut  befoi-o  the  opemtion Ml  oikrve**- 

Kt^lieved  (compleio  or  partifth. . . , .    ...   .... IT  oaafs. 

Not  relkvvetl . . .  . , 2 

Not  BiaUHl , 8 

Appeareii  t partial  only)  . , , 4  vsLUkm. 

(ifUL-ral  comlition. 

llt'portt'd  diiiti uctly  i iiipnivutl, 7  ni-sen. 

Direct  effiH.'t  on  defoririky  ; 

Ar.  the  time  of  operation,  at^iCed  in.,. 2'Jt»  caues, 

CompletJL^  correci  ion  _  , , ,  - .  *    1 IV*  CH»e?» 

Incompleiii  correction \H      '* 

^No  gain. ,  _.  , . . Ui 
Result  thre«  months  later  (cases  with  aottie  gain) , . .     <W  cjiaes. 
No  relapmj IT  rasi's. 
Some  re]apa©  , !  » 

Total  rtdapse ► 
It  is  obvious  from  the  inspection  of  any  series  of  pathological  speci- 
zuenB  of  cured  cases  of  Tott's  disease  that  the  dineased  tissue  is  replaced 
by  snuud  bony  tissue  to  bold  tlie  disabled  cokimB,  if  time  enough  is  given 
and  if  the  process  of  repair  has  not  been  overwhelmed  by  the  process  of 
destruction.  It  is  asserted  that  the  gap  between  the  bodies  of  the  verte- 
brie,  whiili  is  caused  by  their  forcible  separation,  is  filled  in  very  rapidly 
with  new  bone.  This  gap  may  be  from  two  to  three  inches.  This  asser- 
tion, however,  is  not  supported  by  accurate  evidence^  nor  is  it  in  accord- 
ance with  pathological  facts. 

*Sheruiaii  (/.  f\)  reports  a  case  of  great  interest,  A  very  severe  de- 
formity in  a  buy,  eight  years  old,  in  the  dorsal  region  was  corrected  by 
routine  methods.  The  patient  died  three  mouths  after  operation,  and  an 
autopsy  showed  marked  separation  of  the  vertebral  bodies  but  no  attempt 
^P  at  bony  repair.  Murray  quoted  two  autopsies  done  two  and  three  months 
"  after  forcible  correction,  in  neither  of  which  was  there  any  attempt  at  Ixiny 
repair.'  Noble  Smith  reported  a  case  in  which,  two  and  oue-half  years 
after  the  correction  of  a  def ormitj^  in  Fott'a  disease  by  the  prone  position, 

»a  soft  bony  growth  filled  in  the  gap  between  the  vertebra*,  but  it  was  so 
delicate  that  it  was  washed  away  during  maceration. ' 
Two  questions  suggest  themselves:  the  first,  how  much  force  is 
needed  in  this  procedure;  the  second,  the  best  means  of  applying  the 
force.  The  amovmt  of  force  requirt^d  depends  upon  what  is  atteuipted. 
If  it  is  desired  to  break  up  any  ossification,  a  great  deal  of  force  would 
be  necessary;  when  the  auionut  of  cicatrizing  ostitis  is  slight,  slight 
force  is  required.  When  the  power  is  used  to  a  mechanical  advantage, 
less  will  be  needed  for  the  required  correction.  It  is  for  this  reason  that 
the  plan  which  has  been  in  use  at  the  Boston  Children's  Hospital  for  the 

*  Ainer.  .Totu*.  MM.  Sciences,  May,  1896. 
•Bnt.  MtiL  Jour.,  February  imh,  1898. 


top,  having  tips  so  arranged  as  to  steady  a  zinc  plate  equipped  with  holes, 
placed  80  as  to  press  at  each  side  of  the  vertebral  spines.  If  these 
plates  are  pndded  and  placed  beneath  the  patient  in  sneh  a  way  that  they 
will  lie  on  each  aide  of  the  spines  at  the  point  of  projet^tion,  im  upward 
pressure  can  be  exerted  by  raising  the  utiright  by  means  of  the  screw 
attachment.  If  this  is  raised  to  such  a  height  that  the  head  and  pelvis 
hang  from  a  suspended  trunks  it  ia  manifest  that  a  strong  fort^e  is  exerted 
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straighten  the  spine  and  correct  the  curve.  This  tan  he  increased  if 
neceasary  by  a  traction  or  pressure  force  upon  the  limbs  or  ujkju  the 
Lead  and  shoulders. 

Goldthwait,  wlu*  ejnployed  tht^  method,  placed  steel  bars  to  lie 
close  to  the  spine  as  a  means  of  correcting  lordosis,  and  attached  the 
uprights  to  an  oblong  frame,  using  cross  bars  ainl  straps  as  a  sup- 
port for  the  trunk.  The  un usually  successful  cases  reported  by  him 
before  the  American  Orthoi>edic  Association  warrant  the  assertion  that 
the  method  is  equally  successful  with  that  requiring  the  employment 
of  great  force.  It  will  be  found  that  the  patient  suffers  but  little  dis- 
comfort, that  the  jacket  can  be  applied  readily,  and  in  practice  no  anaes- 
thetic is  used,  as  it  has  l>een  found  that  sufficient  force  can  be  applied 
without  discomfurt,  and  it  is  believed  that  force  greater  than  this  would 
be  dangerous.  When  the.  ilisease  is  seated  in  the  upper  dorsal  region,  it 
is  manifest  that  some  head  support  is  required,  and  this  can  be  fur- 
nished by  placing  felt  padding  alxuit  the  neck,  and  including  this  in 
the  plaster  jacket  which  jmsses  aljove  the  shoulders  and  includes  the  head* 
Instead  of  this  the  various  forms  of  head  support  can  be  applied  to  the 
jacket,  or  repeated  jackets  should  be  atq^lied  and  a  gradual  i-orrection 
obtamed  in  preference  to  the  eni|tloynient  of  a  great  deal  of  force  at 
one  sittiBg.  The  amount  of  correction  obtained  at  each  sitting,  or  after 
a  niiml:)er  of  sittings,  will  depend  necessarily  upon  the  pathological  con- 
ditions, the  complete  straightening  being  possible  but  not  practicable  in 
all  recent  cases. 

A  simpler  and  no  less  ethcient  way  of  straightening  a  curved  spine, 
when  the  method  is  applicable,  may  be  described  as  follows:  The 
patient  is  placed  on  the  liack  on  any  table.  A  sling  made  of  sufficiently 
11  rm  cloth  and  a  few  inches  in  width  is  passed  under  the  child  at  the 
greatest  prominence  of  the  projection.  Hetween  this  and  the  skin  a 
thick  layer  of  saddler's  felt  is  placed,  {A  hole  can  be  cut  out  in  the  felt 
nr  later  in  the  jacket  to  protect  the  spinous  lu'ocesses. )  This  sling 
should  pass  upward  on  both  sides  of  the  patient,  reaching  to  a  cross  bar, 
similar  to  that  used  in  the  ordinary  Say  re  suspension,  and  sufficiently 
wide  t43  keep  the  ends  of  the  sling  from  crowding  the  patient's  ribs. 
The  cross  bar  can  be  attached  to  a  pulley  above  the  patient;  an*i  by  rais- 
ing the  cross  bar  the  patient  is  raised  to  the  Y*omt  at  which  it  is  desirable 
that  the  projection  should  be  corrected.  The  patient  can  be  raised  so 
that  the  weight  of  the  whole  trunk  acts  as  a  correctuig  force;  and,  if 
necessary^  downward  pressure  or  a  downward  pull  can  be  exerted  upon 
the  pelvis  and  upon  the  shoulders,  or  downward  traction  can  be  used 
upon  the  arras,  liead^  and  shoulders,  and  in  this  way  all  requisite  force 
may  be  used*  If  tlie  patient  is  raised  partially  from  the  table,  and  a  pil* 
low  or  sand  bag  placed  under  the  head,  the  trunk  will  be  found  suffi- 
ciently raised  to  enable  the  surgeon  to  apply  plaster  rollers  in  the  ordi- 
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nary  way,  Th©  plaster  bandages  can  be  applied  around  the  sling, 
the  slLng  cut  off  at  the  place  of  emergence  of  the  bandagea,  leaviog  but  m 
slight  opening.  This  can  be  covered  by  an  extra  layer  of  bandage,  mak- 
ing the  jacket  perfectly  secure. 

The  advaotages  of  this  method  are  chiefly  in  its  simplicity  and  its 
ready  use  without  any  complicated  apparatus.  In  fact,  a  broomstick  or 
bar  resting  on  two  high  pieces  of  furniture^  and  strong  bandages  or  clotll 


'.//J^/A...yA:.y/y^ 
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as  a  eling  and  a  piece  of  felt  would  be  all  that  would  be  necessary  in  the 

application  of  a  correcting  plaster  jacket  by  any  surgeon  of  skill  and 
experience/ 

It  is  evident  that  no  less  importance  is  to  be  placed  npon  the  retention 
of  a  spine  in  the  corrected  position  thau  upon  the  correction  itself,  for  when 
a  cure  depends  upon  a  cicatricial  ostitis  solidifying  the  weakened  and  in* 
flamed  tissues  which  have  replaced  the  normal  bone,  the  tendeucy  to  a  con* 
traction  of  cicatrizing  tissues  before  ossification  has  taken  place  will  tend 
to  reproduce  the  curve,  even  if  thoroughly  corrected.  A  a  the  process  of 
ossiBcation  of  cicatrizing  ostitis  is  not  a  rapid  one,  it  is  manifest  that 
protection  and  retention  will  be  required  for  some  time,  and  the  problem 
of  the  proper  appliance  is  not  a  simple  one,  as  the  apparatus  must  be  worn 


'  R.  T.  Taylor^  of  Baltimore,  has  recommended  aa excellent  method  of  the  applica- 
tion of  correction  of  tbe  spinal  curref*  and  the  application  of  plaster  jackets  loa 
fitting pgflkLon(i}uie  Trans.  Atppr.  Orthoped.  Asdociatlon,  voL  xll.), 

•/:'•  •■    :*:  •**: ;     :    *••  •       •      : 
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for  months  and  even  years.  It  will  therefore  appear  that  the  use  of 
forcible  furrection  in  Pott's  disease  is  somewhat  mora  limited  than  was 
at  first  supposed;  first,  by  the  judicious  selection  of  cases,  and  aecond^  by 
the  number  of  cases  in  which  the  after-treatment  can  be  properly  carried 
out,  f<»r  it  IS  inanifeatly  absurd   to  straighten  a  spinal  column^  expoaing 
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the  patient  to  a  certain  amount  *>f  risk,  and  later  to  allow  the  patient  to 
relapse  into  a  condition  as  bad  as  before  the  operation. 

It  is  believed  that  no  an  as  the  tic  is  necessary  if  cases  in  which  the  pro- 
cedure is  likely  to  be  beneficial  are  the  ones  subjected  to  the  treatment. 
The  after- treatment  requires  attention  for  years. 

Paralysis  is  often  helped  by  forcible  correctiouj  even  when  of  long 
standing,  and  a  mild  pressure  may  be  exerted  in  most  cases  without 
apparent  harm,  with  a  view  to  diminishing  deformity.  The  applicability 
of  the  operation  in  individual  cases  must  be  decided  on  the  grounds 
already  given.  It  is  obvious  that  in  no  event  is  the  method  suitable  to 
cases  in  which  complete  bony  ankylosis  has  taken  place,  as  recommended 
by  Calot  In  the  opinion  of  the  writers  no  anaesthetic  is  necessary,  m 
no  degree  of  force  requiring  anaesthesia  should  be  used* 

It  is  a  question  of  judgment  in  each  case,  dependent  upon  the  sitna- 
tion  and  extent  of  curve,  wiiether  simple  reeumbency  with  pad  pressure 
or  corrective  measures  are  needed. 


FITTING  LYINC        HAIiMOCK     SysriHVWN 

¥m.  fii^.-  Vfthi*tli#u  In  turvea  in  u  t'^ae of  Ft)tt*B  Dlse^use  1q  LUffererit  PueitliJii^^.    (Hr&ckHtt.) 

will  allow.  The  spine  of  a  new-born  child  becomes  straight  by  stispen- 
sioii,  but  in  an  adult  the  shape  of  the  bones,  the  strength  of  the  liga- 
uieEts,  and  the  tension  of  the  nuisoles  prevent  the  spinal  column  from 
becoming  perfectly  straight.  In  suspension  by  the  axillae  or  arma  the 
strain  comes  upon  the  latissimoa  dorsi  muselesj  and  though  the  weight 
whieh  would  fall  upon  the  lower  part  of  the  spinal  column  is  remove^l, 
yet  the  curvatures  in  the  upper  part  of  the  spine  are  not  made  straight. 

In  suspension,  in  old  Pott's  disease,  it  is  only  the  physiological 
curves  which  are  obliterated ; '  the  sharp  kyphosis  is  held  too  tirraly  by 
adhesions  to  permit  correction.     In  earlier  cases  the  intervertebral  press* 

*  Anderfir  Arcbiv  f.  kliniscbe  Chimrffle^  IHSii,  iiL,  p,  558. 
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lire  must  be,  in  a  measure,  diiBinislied  at  tlie  point  of  disease  by  suspen- 
sion J  but  svispeiision  does  not  cause  a  <li  sap  pea  ranee  of  the  sliarp  angular 
pix^jections  at  the  point  of  disease,  although  the  kyphus  is  diminished  as 
shown  by  Krackett. 

The  undoubted  beneficial  effect  of  plaster  jackets  is  due,  not  to  the 
separation  of  the  affected  vertebrge,  but  as  a  fixation  support  in  an  im 
proved  position. 

It  was  originally  supposed  that  a  jacket  could  be  applied  so  as  to 
^rve  as  a  Uieans  for  holding  the  diseased  vertebrae  apart,  /.f.,  as  a  means 
uf  distraction.     Suspension  having  pulled  the  vertebrae  apart,  a  jacket 
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which  takes  its  base-bearing  on  the  pelvis  and  a  purchase  on  the  thorax, 
would  keep  these  portions  from  coining  together  by  a  vertical  support. 
These  ideas  are  erroneous.  Suspension  straightens  the  spinal  coluniE 
aoiuewhat  and  diuunishes  antero-pusterior  curvt-s,  and  the  applieatiou  of  a 
plaster  jacket  prevents  the  column  from  bending  forward.  Plaster  jack- 
ets are  efficient  not  as  a  means  of  fixation  alone,  or  of  distraction,  but  as  a 
means  of  securing  comi)arative  fixation  in  an  improved  position.  The 
treatment  b}^  plaster  jackets  requires  care,  for  a  poor  jacket  does  harm 
rAther  than  good  by  deceiving  the  physician  and  the  patient.  For  the 
proper  applying  of  plaster  jackets,  moreover,  a  careful  attention  to  detail 
is  necessary. 
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Hiiiidages  are  prepared  by  rolling  IcMJse- meshed  <'loth  in  dry  plaster- 
of 'Paris.  The  doth  tf>  be  chosen  is  that  capable  of  carrying  the  most 
plaater-of- Paris,  ayd  presenting  as  little  cloth  fibre  as  possible.  **  Crino- 
line' lining/*  which  has  been  washed,  will  be  found  to  answer  this 
purpose. 

Applicatio7i  durinfi  Suspension.  ^^Hhe  plaster  is  to  be  rubbed  into  the 
cloth  smoothly  and  to  be  freed  from  lumps  or  unevenneaa.  The  patient's 
clothes  are  removed  and  a  tlnn,  tightiy  fitting-undershirt  is  applied,  put 

on  BO  as  to  present  no  wrinkles, 
**»"4'S^.  The  i>atient  is  then  snspended; 

the  head  is  secured  in  a  sling, 
which  is  attached  to  a  strong 
cord   playing   in  a   pulley,  or 
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aeries  of  pulleys,  fastened  to  a  point  above  the  patient's  head.  An 
assistant  pulling  on  tlie  cord  raises  the  patient  so  that  the  heels^  and 
if  necessary  the  toi^s,  are  free  from  the  floor.  Jfc  is  desirable  to  di- 
minish the  strain  upon  the  neck,  and  padded  loops  connected  with 
the  bar,  which  is  raised  by  the  cord  and  pulley,  can  be  passed  under 
each  axilla,  or  handles  may  be  held  in  each  hatid,  connected  svilli  eurda 
which  play  over  pulleys.     A  pull  on  the  curds  raises  the  patient.      Pads 


■  Yarloufl  forms  oC  gauxe  have  been  used  for  pUii^tcr  bandages ;  the  gauze  should 
he  entirely  free  from  gUie  ft! zing,  and  if  eiiffened  should  be  Btlffened  with  starch.  If 
glue  sizing  is  present,  the  gauze  needs  to  be  wjished,  olUerwiae  the  quick  setting  of 
the  bandage  will  b^  Interfcn'ed  with.  Tlio  elfii li  slio^ild  bf  fnv  fniin  <d!  mid  ahmirt> 
water  (juickly. 


are  placed  over  the  crests  of  the  iliuip,  and  a  large,  soft  pad  over  ths 
abdomen^  This  latter  is  to  be  pulled  out  whea  the  jacket  haa  benome 
hard,  and  prevents  too  great  a  pressure  on  the  abdomen. 

The  bandages  are  placed  singly  on  end  in  water  and  kept  immersed 
until  they  are  thoroughly  wet  (*.e,,  nntil  air  bubbles  no  longer  rise  in  the 
water  from  the  immersed  bandage)  and  are  then  wound  smoothly  around 

■     the  patient 
If  the  plaster  is  freak  and  of  the  best  quality,  it  should  harden  in  Hve 
minutes.     The  bardeoing  can  he  hastened  by  putting  salt  or  alum  in  the 
water,  but  this  makes  the  plas- 
ter   somewhat    more     brittle. 
After  the   plaster   is   hard  or 
nearly  hard,  the  patient  is  U* 
be  placed   on  a  soft  flat  sui- 
fsyce,  care  being   taken    not  to 
^     0Tack  the  plaster  in  so  doing. 


Fig.  flM.-Fnuiiu   Utr  Ap[»11cttlOfl 
■Mdj  lior  Ute. 


Pirt.  fit 


Plaster  JicHel,    (CWIdren'a  UospltiU 
Report  J 


The  abdominal  pad  is  then  removed,  and  the  edges  uf  the  jacket  are 
UDOOtJied  down  and  ctit  ofF  if  they  press  uncomfortably  on  the  thighs  or 
axillae. 

It  \a  important  that  the  jacket  shoidd  be  strong  in  front  as  well  as 
behind^  and  should  be  wound  as  high  as  possible  in  front,  in  order  to 
prevent  the  epinal  column  from  falling  forward.  If  the  jacket  bee^ime 
broken  or  softened,  it  should  be  removed  and  another  applied. 
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f'haiing  can  usually  be  preveiiteil  by  careful  padding  mi  each  side  of 
the  prominent  vt^rtebral  prtn-ess.  Fur  ihm  purpt»se  saddler^a  felt,  cut  of 
the  appropriate  thickness,  and  sewed  to  the  undervest  in  the  proper 
place,  will  answer. 

If  the  difiease  is  in  the  cervical  legion,  the  plaster  bandages  can  be 
carried  up  around  the  back  of  the  head  and  neck  and  under  the  chin,  leav- 
ing t!ie  fare  and  upper  part  of  the  head  exposed,  and  so  fixation  and  siip- 
p<n*t  may  be  obtained  in  that  part  of  the  vertebral  cnlnmn.  This  method 
of  fixation  has  certain  manifest  disad vantages  in  lack  of  cleanliness,  clum- 
siness, and  unsightliness,  but  it  is  thorongli  and  furnishes  an  excellent 
8Up]H)rt  and  ih  by  no  means  uncomfnrtidjle  for  the  patient. 

Witli  the  ])ropcr  application  of  the  plaster  jacket  began  a  new  era  in 
the  treatment  of  Pott'n  disease,  and  for  this,  much  honor  is  due  to  I>r. 
Say  re,  who  was  so  influential  in  hiiuKi^g  tbis  useful  measure  to  the 
notice  of  the  profession.  It  brought  a  ready  means  of  treatment  within 
tlie  reach  4)f  thousiinds  of  patients  who  could  not  have  been  lielped  by 
the  prevalent  nietbods  of  treatment, 

Apftlieation  ihirlnrj  Ht'tmmht'ueij  on  thf.  Faer, — The  patient  is  laid 
prone  with  the  arms  al>ove  the  head  on  a  hammock,  which  consists  of  a 
stout  cloth  a  little  wider  than  the  child,  stretched  over  the  ends  of  a 
rectangular  gas-pipe  frame.  One  end  of  this  cloth  is  attached  to  the  up- 
per end  of  the  frame  and  does  not  move.  The  other  end  is  attached  to 
a  movable  bar  connected  with  the  other  end  of  the  frame  by  a  rope. 
By  a  ratchet  this  bar  can  be  pulled  upon  and  the  tension  of  the  cloth 
regulated.  The  hamujock  may  \m  made  very  tight  or  allowed  to  sag  to 
any  extent.  In  this  way  hyperextensiun  of  the  spine  may  be  produced 
as  desired. 

The  child  is  laid  on  the  hammock,  prepared  as  described  above. 
The  cloth  is  cut  along  the  sides  of  the  child *s  body  longitudinally  and 
the  parts  not  under  the  chihFs  body  are  drawn  aside  and  fastened.  The 
plaster  rollers  are  then  applied,  including  both  child  and  hammock. 
Just  before  finishing  the  bam  muck  should  be  cut  across  just  above  the 
top  of  the  jacket,  and  the  child  suspended  by  the  arms  or  heaii  by  an 
assistant  and  the  upper  turns  put  on  w  itli  the  upper  spine  hyi>erex tended. 
This  prevents  the  falling  forward  of  the  upper  part  of  the  jacket,  which 
will  happen  otherwise.  Portable  frajues  of  gas-pipe  may  be  made  for 
this  method  of  a|iplication.  This  method  has  several  advantages.  It 
places  the  spine  in  a  better  position  than  does  suspension  and  diminishes 
the  kyjdins.  This  has  been  demonstrated  by  Brackett. '  It  is  less  ter- 
rifying to  children,  and  fainting  does  not  occur  as  in  suspension.  The 
hammock  frame  can  easily  he  taken  from  place  to  place.  It  is  not  so 
available  for  oases  with  much  lateral  curvature  as  suspension.     Plaster 
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jackets  may  be  split,  furtiislied  witli  lacings  and  applied  and  removed  at 
tvill;  they  lose  tlioreby  a  part  of  tli*^ir  effifiency,  as  they  may  he  im- 
properly reapplieii  by  the  patient. 

Bnt  with  rar*-fnl  parents  and  attention  plaat^^r  jackt^ts  lose  bnt  little 
**f  their  efficienry  if  tliey  are  t^arefnlly  split  down  the  front  ami  removed 
before  they  dry.  If  they  are  cut  the}^  should  at  once  be  placed  in  the 
same  shape  that  they  were  in  before  removal  and  tightly  Imndaged  to 
keep  them  from  warpinj^',  as  they  will  do  if  let  alone. 

The  most  acceptable  form  of  jacket  is  one  applied  over  a  seamless 
woven  shirt.  These  shirts  ai'e  made  very  long  and  reach  the  knees;  one 
of  them  is  put  on  the  patient  and  the  jacket  appliml  cn^er  it.     The  lower 
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part  of  the  shirt  is  then  tnrned  np  over  the  outside  of  the  Jacket  and 
reaches  to  the  top  of  it.  It  is  there  stitched  to  the  upper  part  of  the 
shirt  along  the  upper  edge  of  the  jacket.  This,  however,  is  not  done 
until  the  jacket  has  been  removed,  Viy  splitting  it  down  the  front  and 
gently  springing  it  open.  The  edges  of  the  cut  are  stitched  with  leather 
and  a  row  of  hooks  is  provided  on  each  side  with  which  to  lace  it 
together,  A  jacket  is  thus  provided,  which  is  covered  inside  and  outside 
witli  soft  woollen  material,  which  can  be  removed  for  pui'poses  of  clean- 
liness and  reapplied  t^j  the  patient,  who  should  ))e,  of  course,  sns{>ended 
or  laid  on  the  face  for  each  reapplication. 

As  a  substitute  for  plaster  jackets,  corsets  are  made  of  leather,  felt, 
ivood,  aluminum,  celluloid,  ]iaiiier-machc,  silicate  of  potash,  etc.  The 
plaster  jacket,  which  is  applied  in  the  usual  way,  is  removed  with  care, 
SO  as  to  preserve  its  shape.  A  plaster  mould  is  taken,  and  on  this  as  a 
form  a  corset  is  made  of  leather  (which  when  wet  can  be  stretched 
tightly  over  t!»e  forjn  >,  by  winding  bandages  or  strips  of  paper  soaked  in 
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tiilicate  of  potash  or  paste  about  the  motild.  After  this  has  becooS" 
hard,  it  can  he  split  atid  furnished  with  eyelets  and  laciogsj  it  can  then 
be  applied  on  thf*  patient,  who  i^s  suspended,  as  in  the  application  of  a 
plaster  jacket. 

R^iwhide  stretched,  over  a  cast,  thoroughly  dried  and  left  uutil  hard- 
eued,  furnishes  a  corset  which  is  hoth  light  and  firm.  The  process  of 
manufacture  requires  attention  and  detail.  The  same  is  true  of  a  jacket 
made  of  strips  of  sheet  celluloid  jiarlially  softened  in  acetone.  Both  of 
these  corsets  curl  unless  equally  dried,  before  using,  on  the  inner  and  outer 

side.  Gauze  soaked  iji  a  paste 
made  by  dissolving  celluloid  in  ace- 
tone is  serviceable,  and  made  with- 
out great  difficulty.  The  jacket 
which  the  writers  have  found  to 
bo  the  most  readily  made  is  of  a 
dry  leatht?r  oxiiide,  dressed  so  vm 
to  be  freed  from  oil,  stretched  over 
.1  cast  after  being  made  soft  by 
soaking,  and  when  dried,  stiffened 
by  melted  bay  berry  wax. 

In  the  upper  dorsal  and  cervicaJ 
region  it  is  necessary  either  to  add 
r^t  the  plaster  jacket  an  appliance 
for  securing  the  head  (the  varieties 
of  whicli  will  be  mentioned  later), 
or  to  carry  the  plaster  jacket  over 
the  shoulders  and  neck, 

A  plaster  collar  applied  simply 
to  the  neck,  and  not  to  the  trunk, 
does  not  give  saiiicient  support  except  in  disease  of  the  upper  nervical 
vertebr®,  though  it  htis  been  occasionally  used. 

The  jury  mast  consists  of  a  bent  rod  of  steel  running  up  from  the 
jacket,  foHowing  the  curve  of  the  neck  and  head  to  a  point  above  the 
top  of  the  head.  To  the  end  of  this  rod  is  attached  a  cross  bar  which 
carries  a  head  sling.  The  lower  end  of  the  jury  uiast  terminates  in  a 
metal  framework,  which  is  incorporated  in  the  jacket*  By  raising  the 
head  sling  the  head  can  be  pulled  upward.  Btit  it  is  very  difficult  in 
practice  to  keep  up  cuntinuous  traction  uu  the  head  in  this  way,  and  the 
inconvenience  and  unsightliness  of  the  apparatus  are  objectionable. 

The  chief  objection  to  the  treatment  of  caries  of  spine  with  a  perma- 
nent  plaster  jacket  is  in  the  uncleanliness.  Removable  jackets  and  oor- 
aeta  are  not  firm.  As  a  base  for  tiead  supports  in  the  upper  dorsal  and 
cervical  regions  a  corset  is  not  readily  applied  and  is  more  unsightly  than 
a  wel1-fitt.ed  appliance;  but  in  the  mid-dorsal  and  upper  lumbar  reg^ion 
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the  permaneot  plaster  jacket  must  be  regarded > as  the  most  elBcient  am- 
bulatory fixative  appliance. 

When  a  lateral  deviation  of  the  spinal  column  ih  present  with  Pott's 
disease,  the  jacket  is  preferable  to  any  brace. 

In  disease  which  is  very  low  down^  the  jacket  is  often  a  more  efficient 
and  comfortable  mode  of  treatment  For  careless  and  ignorant  patients 
a  jacket  which  is  not  removable  13  far  preferable  to  any  apparatus  which 
they  cain  misuse.  Moreover,  the  cheapness  of  the  jacket  brings  it  within 
reach  of  many  people  who  would  otherwise  have  to  go  without  treatment. 

Treatment  hij  Steel  Appliances. — ^The  basis  of  ambulatory  treatment 
of  Pott's  disease  in  the  subacute  or  convalescent  stage  is  fixation  of  the 
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Spine  in  as  advantageous  a  position  at*  possible.  This  is  done  by  means 
of  stiffened  corsetSj  but  c:iii  also  be  done  by  means  of  a  properly  made 
appliance. 

As  the  chief  motion  uf  the  spine  to  be  guarded  against  is  the  forward 
motion,  the  principle  of  the  appliance  is  that  of  an  an tero- posterior  sup- 
port. This  was  first  efficiently  applied  by  Dr.  C.  F.  Taylor,  of  New 
York,  as  a  method  of  thorough  treatment,  bs  it  involves  skill  and  anatom- 
ical and  pathological  knowledge. 

The  conatruction  and  application  of  a  brace  should  be  superintended 
directly  by  the  surgeon,  and  not  relegated  to  an  instrument-maker.  The 
detaUs  relative  to  the  future  result  are  fnlly  as  important  as  the  applica- 


enough  tu  W  rigid.  The  gauge  numhers  af  the  steel  as  to  thickuesa 
should  be  fmiu  eight  to  twelve.  These  uprights  should  reach  fioui  just 
above  the  posterior  superior  iliac  spines  to  al»out  the  level  of  the  secoud 
dorsal  vertebra.  The  uprights  are  joiued  together  below  by  an  inverted 
U-shaped  pieee  of  steel  which  rims  as  far  dmvn  on  the  buttock  as  pos- 
sible without  reaehmg  ibi*  t'hair  or  beiuvh  when  the  patient  sits  down. 


should  be  ad<lri]. 

The  uprights  should  be 
far  enough  apart  to  sup- 
jiort  the  transverse  proc- 
esses of  the  vtrtebrte,  and 
not  tiie  spinous  |irot?e8se8* 
They  should  be  bent  ac- 
cording to  a  e^ard  board 
tracing  of  the  back,  taken 
as  described,  anrl  then  ad- 
justed to  the  back.  The 
neck  and  butt^^m  pieces 
ehouki  be  cut  out  in  card 
board  in  pattern,  The 
whole  should  theu  be  riv- 
eted together  and  tried  ou 
the  patient,  who  .should  be 
lying  on  his  face.  Any 
alteration  necessary  in  the 
curves  of  the  steel,  in  order 
to  have  the  appliance  Ht 
closely  to  the  Imck  along 
ita   whole    length,   can   be 

le  with  wrenches.  The 
Lrace  can  be  wound  with 
stripe  of  Cant<jn  flannel, 
faced  With  hard  rubber, 
covered  with  cbauiois,  or 
covered  smoothly  with 
leather  A  n  ace  urate  fi  t  i  s 
essential,  the  covering  is 
merely  a  matter  of  detail 

Accurately  fitting  pai  plates  covered  w*th  felt  and  leather  or  hard 
rubber  are  needed  In  soure  instances,  at  the  points  of  greatC'^t  pressure 
the  bars  of  the  brace^  if  well  padded,  answer  every  pur[>ose.  Hucklea 
are  needed  at  the  ends  of  the  neck  piece,  at  a  level  with  the  axilla,  op* 
posite  the  middle  of  the  abtlomen,  and  at  the  lower  end  of  the  brace 

If  properly  designed  tlie  apiiliance  will  press  iiriuly  at  the  deformity^ 
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ie.,  the  pad  platea  and  presaure  should  be  uniform  at  this  point  and 
closely  fitted  to  the  contour  of  the  deformity  in  all  planes.  The  appli- 
ance will  also  touch  necessarily  at  the  top  and  bottomj  but  the  chief  press- 
ure should  be  at  the  kyphus.  Variation  a  from  this  type  of  construction 
will  naturally  be  of  use,  Kicety  of  workmanship  in  the  manufacture  of 
a  brace  is  of  relatiirely  secondary  importance.     The  essential  is  that  it 

should  be  mechanically  etficient  in 
meeting  the  indications  of  fixation. 
The  construction  of  the  brace  does  not 
necessarily  involve  expensive  work- 
man ship,  and  need  not  be  anything 
beyond  the  skill  of  a  village  black- 
smith.    It    should   be   borne  in  mind 
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Fig.  6S.-Dlii«Tam  of  Anten>-|Ki0tertor  Sup* 
port;  mOB  View. 


-Dte^ntm  of  Antero^poslerlor  Support; 
View 


that,  besides  accuracy  of  fit  and  proper  desigUj  it  is  of  importance  that 
the  apparatus  be  stiff  enough  not  to  yield  as  the  weight  of  the  trunk  faUa 
upon  it,  inasmuch  as  yielding  involves  intervertebral  pressure*  TMa  is 
true  not  only  of  the  uprights,  but  also  of  the  band.  A  stiff  appliance^  if 
properly  fitted,  can  be  made  as  comfortable  as  a  yielding  one^  and  ia 
much  more  efficient* 

An  error  in  accuracy  of  fit  may  be  sufficient  to  furnish  insufficient 
protection  and  cause  relapse.     Moreover,  it  is  necessary  that  the  patient 
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should  b<»  seen  often  enough  tu  keep  t  h«  hraet)  fitting  accurately,  for  the 
deformity  may  incrt^astj  or  diinmisli  at  any  time.  In  suoh  a  cjise  the 
brace  biM^omea  inefficient 

It  is,  of  coiir4Jt%  esnentiitl  that  tin?  trunk  be  pioperly  secured  t<i  the 
^  brace.     This  can  be  done  in  part  by  means  of  an  aproD,  which  cov  era  the 
B front  of  the  trunks  the  abdomen,  aiid  the  chest,  reaching  from  the  clavi- 
Bcles  nearly  to  the  symjdiysis  pubis.     Tlie  apron  ia  provided  with  webbing 
H  (non -elastic)  straps,    wbieh  are  fasten etl   into  buckles   attached  to  the 
H  brace.     Padded  straps,   passing  from  the  top  of  the  brace  arountl  the 
arms,   under  the  axilhe,  and    attached  to 
buckles  in  the  middle  of  the  brace,  help 
to  flecure  itj  but  the  scapula?,  being  mov- 
able, cannot  be  relied  upon  alone  to  fix  the 
trunk,  and  the  apron  must  be  furnished 
with  straps  at  the  top,  which  pass  over  the 
shoulders  to  buckles  in  tlie  top  of  the  brace. 
In  adults  it  is  often  convenient  to  have 
the  apron  split  down  the  front  and  pro- 
vided   with   webbing  straps  and  buckles, 
tso  that  the  patient  can  adjust  it  himself 
by  tightening  the  straps  in  front. 

To  secure  a  proper  hold  ujjon  the  upper 
segment  of  the  body  in  dorsal  disease  some 
unyielding  and  rigid  chest  piece  is  neces- 
sary. Taylor's  chest  piece  acts  by  means 
•  of  hard-rubber  pads  at  the  upper  part  of 
the  chest,  connected  by  a  steel  rod,  which 
keeps  the  brace  closely  against;  the  back. 

■  The  pads  of  the  chest  piece  may  be  made 
of  hard  rubber  and  fit  in  below  the  clavi- 
cles, where  they  cause  no  discomfort  and 
restrict  the  chest  movements  less  than  the 
apdon,   besides  affording  more  definite  support.     Other  forma  of  chest 

■  piece  are  in  use.  A  simple  one  can  be  made  over  a  plaster  cast  of  the 
chest  by  shaping  leather  which  is  afterward  stiffened  by  treatment  with 
hot  wax.  This  may  be  extended  upward  to  support  the  chin  in  cases  of 
high  dorsal  disease.     To  this  hard  leather,  steel  buckles  may  be  attached. 

•  Schapps  has  described  an  efficient  chest  piece. 
The  brace  should  be  worn  day  and  night,  and  removed  daily  that  the 
haek  may  be  batlted.  While  the  brace  is  off,  the  patient  should  lie  on 
the  face  or  the  back.  On  no  account  should  he  sit  erect.  The  back, 
after  being  washed,  should  be  rubbed  with  alcohol  and  then  powdered 
with  face  powder,  corn  starch,  or  Pear's  fuller's  earth.  The  brace 
ahonld  then  be  applied  and  buckled  tightly  into  place. 
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Chatiiig  of  the  back  is  sometiiiies  uiiavoitlable  in  siuniuer.  When  a 
severe  chafed  sjKit  fonns,  the  brare  luiiat  bn  ivmovedfor  the  time  and  the 
child  should  Iw  liat  in  bed  imtil  tlie  iiU-er  heals.  A  smooth  covering  of 
leather  is  least  initating  to  the  skin.  The  brace  nniy  be  worn  over  a 
cloth  or  niulervest,  but  is  legist  Hkely  to  chafe  if  applie*!  directly  over  the 
skin. 

J>r.  JiidsoTi  fonnvdiites  a  general  nde  which  may  serve  as  a  guide  in 
the  treatment  oi  Tott's  disease  by  rigid  apparatus^  especialiy  in  all  forms 
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of  the  antero-|)osterior  support.  The  rule  reads:  **  The  apparatus  may 
be  considered  aa  having  reached  the  limit  of  its  efficiency  if  it  makes  the 
greatest  possible  pressure  on  the  projection  compatible  with  the  comfort 
and  integrity  of  the  skin/' 

rertain  braces  have  a  temleiicy  to '*  ride-up,  ■' and  the  nec^k  pieces, 
instead  of  lying  closely  to  the  shoulders,  project  u|iward  in  a  most  un- 
sightiy  way.  In  general,  this  does  not  occur  in  bnu-es  which  tit  accu- 
rately. SometimeSj  however,  it  is  most  troublesome,  and  in  these  cases 
padde<l  perineal  straps  can  be  added  which  are  attiu^hed  to  the  apron  in 
front  and  to  the  hnver  end  of  the  brace  behind.     They  are,  however,  a 


POTT  S  DISEASE. 


65 


source  of  iiiiich  auiioyaoce  k>  children,  in  urination  especially,  and  are 
to  be  avoided  if  possible.  Tlie  apron  will  sometimes  be  found  to  cut  over 
the  anterior  superior  spines  of  tlie  ilium  and  also  under  the  arms^  and 
must  be  properly  padded, 
I  In  applying  the  brace  the  jiatient  should  lie  upon  his  face,  and 
Fthe  apron  be  spread  under  hinu  The  brace  shoidd  then  be  placed  in 
fcisitiou  upon  the  bare  back,  or  upon  a  thiUj  smooth  cloth  without 
wrinkles,  and  the  apron  strapped  to  it  as  tightly  aa  is  possible.  The 
more  tightly  the  two  are  strapped  together,  the  nior*^  thorough  is  the 
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fixation.  The  position  of  the  straps  and  their  number  will  vary  in  cases 
according  to  the  situation  of  the  disease,  etc.  The  brace  must  of  coursej 
if  it  is  to  exert  pressure,  always  be  straighter  than  the  spine. 
I  A  troyldesonie  complication  in  the  use  of  the  an tero -posterior  brace  is 
the  presence  of  a  lateral  curve  in  the  vertebral  column  j  this  has  been 
mentioned  as  an  occasional  complication  of  Pott's  disease.  The  brace 
fits  when  the  child  lies  down,  but  when  he  sits  up,  the  column  leans  to 
one  side  again,  and  it  is  of  course  iini>ossible  for  the  brace  to  lit  as  be- 
fore. Fortunately,  this  symi>toin  passes  slowly  away  as  efficient  support 
lis  afforded  to  the  cohimn,  and  then  the  brace  fits  again.  Meantime  it  is 
ibest  to  apply  the  brace,  bending^  up  one  neck  iiiece  and  bending  the  other 
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down  to  make  the  top  of  the  brace  set  squarely,  or  to  apply  a  plaster 
jacket,  which  is  ordinarily  the  most  available  mode  of  treatment  under 
these  conditions;  it  ia  also  be.st  to  keep  the  patient  in  a  recumbent  poai- 
tion  as  much  aa  possible  until  the  deformity  improves. 

The  application  of  the  therapeutic  principle  of  fixatif>n  in  the  best 
possible   position  varies  according   as   the  diseasse   involves  tbe  upper, 

middle,  or   lower  parts  of  the 


^ 


t^r 


1^ 


spinal  column. 
In    tbe    upper 


region^    sa 


elsewhere,  it  is  desirable  to 
prevent  the  weight  of  the  head 
from  falling  upon  the  diseased 
iKHiiea  of  the  vertebrn^. 

An  ethcient  arrangement  in 
one  used  by  Dr,  C.  F.  Taylor, 
of  New  Yorkj  an  ovoid  steel 
ring  passes  around  the  neck, 
made  so  that  it  can  open^  and 
be  secured  when  closed,  and 
arranged  so  that  it  can  serve 
as  a  rest  for  tlie  chin,  and  so 
that  pressure  can  also  be  ex- 
erted on  the  occiputs  This 
collar  has  at  the  front  a  hard- 
rubber  chin  piece  accurately 
shaped  to  the  chin,  and  may 
have  at  the  back  a  stiff  piece 
of   sole  leather    projecting  up 
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from  the  back  of  the  ring.  This  steadies  the  head  and  prevents  the 
pressure  of  the  occiput  against  the  back  of  tbe  headpiece.  This  col- 
lar at  the  back  plays  on  a  ])ivot,  allowing  lateral  motion  of  the  head. 
The  pivot  is  attached  to  the  usual  back  bracei  and  can  be  raised  or 
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lowered,  as  it  is  desired  to  increase  or  diminish  the  upward  presaurp 
on  the  head.  Thig  appliance  requires  care  and  nkill  hi  application,  and 
is  useless  unless  properly  fitted. 

■      Other  forms  of  head   support  have   ijeeii   tried   from    time   tu  time. 
Some  of  them  have  been  useful. 

A  head  support,  devised  by  Goldthwait,  affords   excellent    fixation. 
Its  constrnction  is  evident  from  the  figure,  and  it  is  serviceable  m  cases 
in  which  there  is  excessive  sensi- 
tiveness ot  the  spinCj  due  to  cer- 
vical or  very  high  dorsal  disease. 

Collars  of  various  sorts,  un* 
attached  to  any  other  appliance, 
have  been  nsed^  which,  pressing 
on  the  chin  and  occiput  above, 
and  on  the  clavicles*  sternum, 
and  shoulders  below,  transfer  the 

L weight  in  part  from  the  interme- 

liate  cervical  vertebric  and  check 

the  forward  bending  of  the  cer- 

tvical   region.      These  collars  can 

made  of  plaster-of- Paris,   but 

re  cumbersome    and    unsightly. 

^The    most   easily   made  collar   is 

that   invented  by  the  late  K.  O. 

Thomas,  of   Liverpool.      Leather 

stuffed  with  sawdust  is  the  most 
^^available  material  of  which  to 
^Mbake  them.  They  may  also  be 
^Bnade  of  tin,  silicate  of  potash, 
^Pirire  netting,  or  any  of  tlie  other 

materials  mentioned   in  s|ieaking 

of  corsets. 
,  A  convenient  way  of  making  these  collars  is  by  taking  a  piece  of  stout 

^B^ebbingi  long  enough  to  go  loosely  around  the  neck,  and  winding  it  with 
^Kheet  wadding  or  oakum  until  it  is  padded  suHiciently.  Then  it  should 
^Be  covered  with  a  bandage  outside,  and  tlie  crids  of  tlie  webbing  should  Ije 
^Biuckled  together.  The  patient  wears  the  collar  a  few  days,  and  then  as 
^^tiie  padding  becomes  matted  down  new  padding  is  addeil  until  the  collar 
I  i§  the  desired  size  and  shape.  It  is  then  aent  to  a  hariiessmaker  to  be 
^HDvered  with  leather.  In  this  way  a  much  more  satisfactory  result  is 
^Bbtained  than  by  sending  measures  to  a  harnessmaker  m  the  first  place. 
^^      In  all  forms  of  head  supports,  if  worn  for  a  long  time,  a  certain 

amount  of  recession  of  the  cbin  takes  place.     The  nature  of  this  is  not 

clearly  understood,  but  the  growth  of  the  lower  jaw  ia  in  a  measure  tem- 
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porarily  interfered  with,  and  the  front  teeth  in  the  lower  jaw  in  serere 
cases  do  not  articulate  with  those  of  the  upper.  The  distortion  results 
from  the  continued  use  of  any  form  of  head  support,  and  is  more  liable 
to  occur  the  more  efficient  the  support     The  jaw  gradually  resumes  its 

shape  after  removal  of  the 
head  support, 

Collars^  however,  lack 
in  steadiness,  and,  in  order 
to  secure  accurate  fixation 
of  the  head,  they  should  be 
connected  with  uprights 
which  extend  below  and  are 
attached  to  the  trunk.  They 
are  adapted  only  to  the  treat- 
ment of  cervical  disease  of 
a  character  not  very  acute. 
When  torticollis  is  present 
as  the  result  of  irritation, 
treatment  by  recumbency  is 
advisable* 

It  is  hard  to  say  just 
when  the  need  for  a  head 
support  begins.  In  general, 
if  the  disease  is  above  the 
fourth  dorsal  vertebra,  a 
headpiece  is  indicated. 
Sometimes,  if  the  disease 
is  lower  down,  pain  or  dis- 
tortion makes  it  evident 
that  a  head  support  is  need- 
ed there  also,  or  it  may  be 
necessary  to  add  one  if  the 
brace  does  not  make  satis- 
factory pressure  at  the  seat 
of  deformity. 
SeiectioH  ttf  a  Method  of  Treatmetit. — In  the  selection  of  mechanical 
supports  the  choice  will  lie  between  some  of  the  fixed  corsets  of  plaster- 
4 »f- Paris  (or  the  variations  of  that  form  of  corset  fixation)  and  the  aritero- 
IKJStenor  supports  of  steel. 

AVhen  careful  and  skilled  attention  can  be  applied  to  the  construc- 
tion, attention,  and  needed  alteration  of  a  brace,  it  will  be  found  of  great 
efheiency  in  the  treatment  of  Tott^s  disease  in  the  convalescent  stage. 
It  should  be  remembered,  as  ]ias  been  shown,  that  it  is  impossible  to  pry 
the  vertabne  apart  by  leverage,  as  no  apparatus  could  be  worn  which 
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"woukl  sustain  absolutely  the  weight  of  the  upper  part  of  the  tnink  from 
fall  log  forward.  The  an  tero- posterior  supjiort  is  to  be  regarded  as  an  ap- 
paratus which  modifies  rather  than  relieves  intervertebral  pressure  by  the 
primnple  of  leverage. 

The  chief  objection  to  the  use  of  iiiechauical  appliauces  as  a  niethorl 
of  treatment  is,  that  care  and  special  skill  are  required,  not  only  in  the 
application  of  braces,  but  iu  the  inspection  and  management  of  the 
eases. 

Fault t/  AppViiinft's. — Unless  an  appliance  works  in  the  way  the  indi- 
cations  of  the  disease  demand,  it  is  inettieient,  and  it  is  on  account  of 
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faulty  construction  that  appliances  have  often  been  found  of  so  little  use. 
A  most  common  fault  is  that,  in  order  that  the  appliance  may  be  light, 
the  steel  uprightii  are  flexible  and  give  under  pressiue.  It  is  evident 
that  any  appliance  which  allows  bending  forward  of  the  spine  at  the 
point  of  disease  does  not  relieve  the  pressure  when  relief  is  most  needed. 
A  second  fault  is  that  the  trunk  is  often  not  thoroughly  fixed  by  the 
straps,  etc.,  of  the  applianL-e.  If  this  is  the  case,  the  brace  becomes 
simply  a  splint  of  steel  laid  upon  the  back,  and  not  a  therapeutic  agent 
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The  ejcact  situation  of  straps  must  vary  j  they  should,  however,   make 
presflure  as  high  up  and  as  low  down  on  the  trunk  as  possible.     If  elastic 

straps  are  used,  the  value  of 
the  ajJidiaiice  is  impaired  in 
proportion  to  the  elasticity. 

Oj^'fiftiofi^  *tii  the  I^lsrasaH 
Vfrtelmv ,  —  0  p  e ra t  i  ve  i  neas- 
ures  have  been  recommended 
for  the  direct  examination  of 
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the  diseased  vertebral  bodies  and  the  removal  t^r 
drainage  of  the  diseased  bone.  It  nmst  be  re- 
membered that  in  any  event  the  vertebral  Ijodies 
are  more  or  less  inaccessible,  and  that  sucli 
operations  are  not  likely  to  prove  of  benetit  as 
routine  measures. 

la  the  cervical  region  the  anterior  surfaces  of 
the  bodies  of  the  vertebne  may  be  reached 
either  through  th©  mouth,  Viy  a  lateral  inci- 
sioji^  or  by  incision  in  the  back  of  the  neck. 
Through  the  mouth  the  operating  space  i,s 
small,  the  proceeding  difficult  on  account 
of  the  anpesthetic,  and  the  dangers  of  in- 
fection are  evident*  This  methoii  makes 
accessible  only  the  second,  third,  and 
fourth  vertebral  bodies.  The  lateral 
method  is  preferable.  An  incision  is 
made  along  the  posterior  border  of  the 
sternomaatoid  muscle;  the  sternomast^id 
and  omohyoid  are  raised  and  the  space 
made   by   the  splenius   and   omohyoiil  is 
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spinous  processes.  It  uncovers  tlie  top  of  the  transverse  processes  of  the 
affected  vertebratj  aud  the  baae  of  the  correspouduig  ribs.  The  rilis  are 
divided  at  the  level  of  the  tuberosities,  the  transverse  processes  are  then 
removed,  the  bone  having  beeu  freed  frujn  its  attachments  hy  bhiut  dis- 
sei*  tion 

Vincent  modi^fies  this  proeeetUng  by  reaching  the  liodies  of  the  verte- 
brie  on  both  sules  c^f  the  spinal  rohuun,  boring  a  hule  through  the  verte- 
brse  aud  passing  a  drain.     Menard  by  ;l  transvertje  iiit-ision  exposes  the 


The  exact  situation  of  straps  must  vary;  tliey  shou 
pressure  an  high  iij)  an<i  iis  low  dowtj  on  the  trunk  as  j 

straps  axe 
the  applia 
proportion 
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ures  have 
for  the  dii 
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the  diseased  vertebral  bodies  and  the  removal  or 
drainage  of  the  diseased  bone.  It  must  be  re- 
inembered  that  in  any  event  the  vertebral  liodies 
are  more  or  less  inaci^essible,  and  tliat  such 
operations  are  not  likely  to  prove  of  benefit  as 
routine  measures. 

In  the  cervical  region  the  anterior  surfaces  of 
the  bodies  of  the  vertebrue  may  be  reached 
either  through  the  mouthy  by  a  lateral  inci- 
gioQ,  or  by  incision  in  the  back  of  the  neck. 
Through  the  mouth  the  operating  space  ia 
small,  the  proceeding  difficult  on  acfount 
of  the  anaesthetic,  and  the  dangers  of  in- 
fection are  evident.  This  method  makes 
accessible  only  the  second,  third,  aiui 
fourth  vertebral  iKxlies.  The.  lateral 
method  is  preferable.  An  incision  is 
made  along  the  posterior  border  of  the 
Bternomastoid  muscle*  the  sternomastoid 
and  omohyoid  are  raised  and  the  space 
made   by    the  splenius   and   omohyoid  is 
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spinal  end  of  the  rib,  which  corresponds  to  the  apex  of  the  deformity, 
H©  excises  the  corresponding  transverse  process,  denudes  the  rib  of  peri- 
osteum, cuts  it  otf  about  two 'inches  from  its  spinal  end,  and  takes  out 
that  part  of  the  rib.  Sometimes  it  is  necessary  to  reseet  a  second  rib. 
He  follows  then  the  periosteal  canal,  which  leads  to  tbe  tuberculous 
focus;  this  is  generally  opened  by  the  extraction  of  the  rib;  the  focus  is 
then  washed  out  and  drained. 

In  the  lumbar  region  the  procedure  advocated  by  Treves  in  1884  is 
the  best.  An  incision  is  made  from  the  twelfth  rib  to  the  ilium,  two 
and  one-balf  inches  outside  of  the  median  line;  the  incision  reaches  to 
the  border  of  the  quadratus  luniboruui  and  the  tips  of  the  transverse  proc- 
eBsea  should  be  felt.  The  dissection  is  carried  down  to  the  psoas  mus- 
cle; some  of  the  fibres  of  this  muscle  are  detached  with  care  from  one 
transverse  process.  The  finger  introduced  reaches  without  difhculty  the 
anterior  surface  of  the  vertebral  bodies.  The  finger  can  strip  up  tbe 
psoas  muscle  through  this  incision  and  explore  tbe  vertebral  bodies* 
The  vertebral  canal  should  not  be  opened. 

These  operative  procedures  are  rarely  indicated  in  tuberculous  disease 
of  the  spine,  except  to  drain  increasing  abscesses  where  thorough  drainage 
is  otherwise  impossible. 

Alfscess, — Tbe  most  common  and  important  complication  in  Pott*3 
disease  is  the  development  of  an  abscess.  Although  it  is  found  that  the 
frequency  of  abscess  is  dimitjisbed  by  etticient  treatment,  yet  its  devel- 
opment may  be  dependent  upon  uncontrollable  pathological  conditions. 
Abscesses  may  be  treated  by  expectancy  or  by  operation. 

(1)  Ki'jnrhtuci/,  —  lender  proper  treatment  early  abscesses  may  sub- 
side and  be  absorbed  without  detriment  to  the  patient.  Expectancy  may 
be  aided  by  aspiration. 

"When  abscesses  increase  rapidly,  or  for  any  reason  seem  an  injury  to 
the  patient,  incision  is  to  be  considered. 

(2)  Ojtenttimi. — luciaion  of  an  aliscesa  should  be  made  under  thorough 
aseptic  precautions,  and  if  these  are  thoroughly  carried  out  and  complete 
drainage  secm-ed,  the  procedure  is  devoid  of  undue  risk;  but  it  must  be 
remembered  that  owing  to  the  depth  of  the  origin  of  abscesses  in  Tott's 
disease  perfect  drainage  is  not  always  as  easily  furnished  as  in  more 
superficial  abscesses.  It  is  therefore  desirable,  especially  in  adults,  to 
delay  incision  longer  than  would  otherwise  be  surgically  indicated. 

In  retropharyngeal  and  cervical  abscesses,  liowever,  this  is  not  tru©! 
as  drainage  can  ordinarily  be  readily  secured.  In  dorsal  abscesses  an 
incision  in  the  back  is  frequently  sufficient;  Imt  in  some  instances  it  will 
be  necessary  to  perform  costxj- transversectomy  to  secure  perfect  drainage. 
In  lumbar  and  iliac  abscesses  it  is  usually  necessary,  owing  to  the  depth 
of  their  origiui  to  incise  both  in  front  and  behind,  w^hich  can  Ije  done  with 
care  without  opening  the  peritoneal  cavity. 
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If  an  operation  is  done  witli  |jru|»er  precautions  it  is  attended  with 
little  risk  of  sepsis.  It  is  not  to  be  expected,  however^  that  simple  in- 
cisioii  and  drainage  will  rlose  the  abscess  in  most  cases.  On  the  con- 
trary, their  tendency  is  to  discharge  almost  indefinitely,  and  this  must 
be  borne  in  mind  in  advocating  operation  when  it  is  not  indicated  by 
pressure  effects  and  the  distention  of  the  abscess. 

The  most  nsual  place  for  opening  psoas  abscesses  is  in  the  groin  or 
iliac  fossa.  Better  drainage  is  secured  if  a  counter  opening  is  made  in 
the  loin.  This  can  easily  be  doue  by  carrying  a  urethral  sound  up  and 
back  from  the  lower  wound  and  niaking  it  prominent  in  the  loin  and  then 
cutting  down  on  it.  It  must  be  remembered  that  communication  in  front 
of  the  vertebral  canal  niay  exist  between  the  psoas  sheath  of  one  side 
and  that  of  the  other. 

Very  often  an  abscess  which  has  advanced  so  far  as  to  appear  as  a 
swelling  in  the  groin  may  be  opened  in  the  back  and  a  second  opening  in 
the  groin  may  or  may  not  be  necessary.  An  incision  is  made  along  the 
side  of  the  lumbar  vertebrn:!  just  outside  the  transverse  processes  and 
carried  down  through  the  quadratus  lumbornm  muscle  until  the  abscess 
sac  is  reached.  The  abscess  sac  can  usually  be  distinguished  without 
ditticulty  and  is  made  tense  by  pressure  in  the  groin.  It  is  evacuated  by 
an  incision  at  the  bt*ttom  of  this  wound.  In  opening  the  abscess  in  this 
way  at  the  seat  of  tlie  disease  it  may  be  possible  with  a  curette  to  remove 
a  part  of  t!ie  diseased  body  of  the  vertebra?.  This,  however,  must  be 
done  with  very  great  care.     To  be  of  any  use  it  must  be  thorough. 

A  retropharyngeal  abscess  is  l)est  opened  by  passing  into  the  mouth 
a  bistoury  wound  to  within  half  an  inch  of  its  point  with  cotton,  and 
cutting  freely,  using  the  finger  as  a  guide.  The  child  should  be  held 
face  downward  in  order  that  the  |iua  may  not  enter  the  trachea,  and 
plenty  oi  swabs  should  be  at  hand  to  keep  the  mouth  clear,  for  the  gush 
of  pus  is  sometimes  considerable. 

Treatment  of  Pamts  (ontntrtion. — When  flexion  of  one  or  lx>th  thighs 
has  come  on,  it  is  not  likely  to  diminish  spoutaneously,  and  if  the  condi- 
tion  is  allowed  to  go  untreated,  such  contractions  may  become  permanent. 

A  permanent  contraction  of  one  or  both  psoas  muscles  with  the  thigh 
flexed  is  a  serious  deformity.  If  it  exists  on  both  sides,  the  patient  can 
walk  only  with  the  trunk  held  nearly  horizontal.  If  it  is  unilateral,  it 
leads  to  a  very  serious  disability,  requiring  in  most  cases  the  use  of  a 
crutch^  for  the  diseased  spine  cannot  be  flexed  to  allow  the  foot  to  reach 
the  ground  in  walking  as  it  does  when  right-angled  flexion  of  the  thigh 
exists  as  a  result  of  hip  disease.  For  these  reasons  it  is  desirable  to 
attack  psoas  contraction  with  very  vigorous  measures,  which  afford  a 
prospect  of  averting  any  permanent  contraction. 

In  the  early  stages  the  child  should  be  put  to  Ijed  on  a  frame »  A 
light  extension  should  be  applied  to  the  leg,  anil  the  pulley  should  be 
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gradually  lowered  until  the  leg  is  straight  aud  the  M< 
iu  whioli  the  tiexioii  has  existed  only  a  few  weeks  or  muoths,  this  is  g**ner- 
ally  easily  accomplished  in  two  or  three  weeka.  If  not,  or  if  a  more  rapid 
jiiethod  is  desired  in  the  iirst  instance,  the  ehikl  should  be  auit^sthetized 
aud  the  leg  straightened  by  force  and  retained  by  plaater-of- Paris  or  some 
retentive  apparatus.  If  this  eaunot  be  done  with  the  use  of  moderate 
force,  it  is  better  to  divide  ami  rut  the  fascia  and  the  contracted  bauds — 
an  operation  whitib  cannot  often  be  done  thoroughly  subcutaneously,  for 
there  are  many  deep  bands. 

The  deformity  is  almost  sure  to  return  if  the  patients  are  allowed  to 
go  about,  and  they  should  either  be  kept  on  a  fiame,  or  an  arm  should 
be  extended  down  from  the  brace  or  the  jacket  to  keep  the  thigh  fully 
extended.  Mnally,  subtrochanteric  osteotomy  niay  be  necessary  in  severe 
cases,  but  it  should  not  l>e  done  until  after  recovery  from  the  Pott's  dis- 
ease. 

Parft/ffiiLv.  — With  the  beginning  of  paralysis,  or  even  in  the  case  of 
much  exaggerated  knee  retiexes,  it  is  best  to  put  the  ]>atient  ut  once  upon 
his  back,  as  in  this  way  the  full  development  of  the  paralysis  may  be 
prevented  aud  its  course  shortened.  Recumbency  aud  extension  by 
weight  seem  at  times  to  hasten  recovery. 

Traction  made  upon  the  head  aud  legs,  as  described,  ]>rubably  adds  to 
the  efficiency  of  reeuuibency. 

Forcible  correction,  not  necessarily  with  an  anaisthetic,  otfers  probably 
the  best  chance  of  improvement  in  early  paralysis ;  even  in  some  cases  of 
long  standing  it  has  proved  of  value.  Tuder  these  circumstances  the 
methoiL  diifers  iu  no  way  frum  that  described.  Two  ur  three  attempts 
should  ordinarily  be  made  before  resorting  to  nther  methods. 

Drugs  are  of  little  ttr  iio  value,  and  it  is  not  possible  to  attach  much 
importance  to  the  use  of  the  cautery  or  of  counterirritauts. 

Lam ineci o mi/,*— If  these  measures  fail,  operative  treatment  must  lie 
considered.  It  must,  however,  be  remembered  that  the  jiaralysis  tends 
toward  sp<mtaiieou8  recovery  after  a  few  months,  so  that  ordiuarily  opera- 
tion is  not  indicated  in  the  early  months  of  the  paralysis,  Iu  the  case  of 
rapidly  progressing  or  severe  paralysis,  ho\vever,  the  case  is  different. 
A  spicule  of  iKjue  or  an  intraspifial  abscess  may  be  the  you  ice  of  pressure 
at  any  stage  of  the  disease,  aud  iu  such  cases  of  course  oi>eration  is 
demanded.  In  cases  of  long  standing  in  which  the  paralysis  has  become 
very  extensive  and  has  involved  sensation,  and  possiljly  the  sphincters 
of  the  bladder  and  rectum,  the  question  arises  a.s  to  whether  the  opera- 
tion is  likely  to  be  of  benefit,  or  whether  tht^  dumuge  to  the  cord  is  not 
already  irreparable;  but  iu  these  cases  the  c*Midition  is  so  serious  that 

»De  F,  Wilinrdr  Tram,  of  CoIL  of  Phys.  of  Phila,  Mmch  (ith,  1B81);  Anuab  of 
Surgery,  July,  1^81>;  Wiener  ineii  Presse,  I Hai.  4:2 ,  Asblinrst\H  "EucjlL  of  Sur- 
gery,"  vol  iv. ;  Brilibli  Med.  Jouni.,  August  Hili.  1«^. 
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most  patients  prefer  the  t'hjmce  of  relief  afforded  by  the  operation. 
Each  case  must,  however,  be  decided  on  its  individual  merits. 

The  operation  consists  in  cutting  down  upon  the  spinous  processes  in 
the  region  of  the  deform ity,  the  incision  being  slightly  to  one  side  of  the 
centre,  so  that  the  resulting  cicatrix  will  not  be  unduly  pressed  upon  dur- 
ing recumbency.  All  the  soft  tissues  are  then  stripped  with  a  periosteal 
knife,  until  the  laminae  are  exposed.  The  spinous  processes  are  then 
remo%*ed  with  bone  forceps  over  the  atfected  area.  Laminectomy  forceps 
are  then  used  to  cut  away  all  of  the  laminae  covering  the  cord  at  the  seat 
of  pressure.  The  dura  may  or  may  not  be  opened.  A  probe  is  then 
passed  up  and  down  the  spinal  canal,  to  be  sure  that  all  pressure  in  re- 
moved, and  the  wound  is  dressed.  The  patient  should  be  laid  on  the  face 
after  operation  if  it  is  mure  comfortable. 

it  may  be  said  that  resection  of  the  laminae  of  the  vertebral  column 
18  an  operation  which  is  attended  with  a  risk  which  cannot  be  stated 
numerically.  But  at  the  same  time  brilliant  successes  at  times  follow 
the  operation,  so  that  it  holds  out  the  hope  of  relieving  cases  of  para* 
plegia  which  would  otherwise  have  been  hopeless.  The  operation,  how- 
ever, has  no  place  iu  the  treatment  of  Pottos  disease  until  the  con* 
servative  measures  have  been  faithfully  tried  over  a  sufficient  period  of 
time — measures  which  in  moat  cases  will  prove  eihcient  and  successful 
in  the  relief  of  the  paralysis.  Imnjediate  improvement  is  not  to  be  ex- 
pected.* 

Ptvf/nasis  u»  to  Time  In  Mecovtri/.^ — No  reliable  statistics  exist  as  to 
the  amount  of  time  necessary  to  establish  a  cure  in  Pott's  disease.  The 
disease  varies  greatly  as  to  its  self-limitation  in  individuals,  and  accord- 
ing to  the  situation  and  extent  of  the  disease. 

Necessarily  there  will  be  a  difference  in  individual  cases  in  the  result 
of  treatment. 

Relief  from  symptoms  is  often  easily  obtained,  but  to  establish  a  com- 
plete cure  so  that  there  be  no  latent  disease  requires  protection  and 
treatment  for  years. 

Ketch,'  analyzing  seventy-fi%^e  cases  under  the  care  of  the  New  York 
Orthopedic  Dispensary,  found  that  the  general  time  of  obtaining  a  cure 
was  as  follows  on  the  average:  First  cervical  to  third  dorsal,  twenty-Mve 
months  j  fourth  dorsal  to  tenth  dorsal,  sixty-four  months  j  eleventh  dor- 
sal to  fifth  lumbar,  forty-seven  months. 

It  may  be  said  that,  as  the  bodies  in  the  cervical  region  are  smaller 
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than  those  in  the  liHnl>ar^  the  time  required  for  self-limitatioo  Iiere  is 
shorter  than  io  the  lumbar  region.  In  the  latter  region^  also,  the  super- 
locunibent  weight  is  a  more  important  factor  than  in  the  upper  part  of 
the  spine. 

Koughly  speaking,  it  is  always  possible  to  predict  a  course  of  treat- 
meiit  which  shall  last  not  less  than  three  years  and  probably  longer. 
Tntil  nne  has  seen  the  frequency  with  which  relapses  occur  in  eases 
which  are  apparently  cured,  when  treatment  has  been  discontinued  too 
early,  it  is  impossible  to  appreciate  the  true  danger  in  an  early  discontin- 
uance of  treatment. 

The  occurreiicc  of  bony  formation  tirm  enough  to  support  the  column 
in  its  weight-bearing  function  must  i>e  a  process  requiring  a  long  time 
for  its  com  pi  et  ion  J  to  judge  from  it  as  observed  elsewhere;  and  nowhere 
is  protection  more  urgently  (leinauded  during  convalescence  than  in  the 
vertebral  eoluinn.  This  is  especially  true  in  growing  children.  Cases 
of  8apposed  cure  of  T*ott's  disease  ba%^e  redeveloped  symptoms  at  the 
period  of  rapid  growth  at  the  approach  of  puberty.  It  should  especially 
be  borne  in  mind  that  protection  to  tJie  spine  may  be  needed  at  this 
period. 

I'ftrfflf/.^is  ill  l'ott*s  disease  shows  a  remarkable  tendency  to  recover* 
The  cases  investigated  by  Taylor  and  Lovett  gave  the  following  re- 
sults: 

Of  the  59  cases  analyzed,  39  patients  wholly  recovered,  3  recovered  in 
part,  5  died  of  intercurrent  afiFections,  and  in  12  cases  the  termination  is 
unknown.  That  is  to  say,  in  the  whole  number  of  cases  in  which  the  termi* 
nation  was  known,  8."*  per  cent  recovered  wholly  from  the  paralysis.  The 
termination  was  unknown  in  so  many  cases  because  they  came  only  for 
ccinaultation*  or  Llisappeared  from  observation  after  a  little  while,  or 
were  discharged  for  neglect.  The  bladder  and  rectum  were  noted  as  hav- 
ing been  paralyzed  m  8  cases,  and  here  the  percentage  of  recoveries  fell 
to  57,  in  the  eases  in  which  the  result  was  know^u.  The  arms  were 
affected  in  3  c^ses.  Of  these,  1  patient  recovered  wholly  and  the  other  2 
partly.  Muscular  rigidity  is  noted  in  5  cases,  of  which  2  patients  recovered 
wholly;  but  it  was  undoubtedly  present  in  many  others.  When  the  par* 
alysis  came  on  while  the  patient  was  under  treatment  (19  cases),  the  per- 
centage of  recoveries  was  Inn  in  the  17  cases  in  which  the  terminatiop 
was  known.  The  average  duration  of  the  paralysis  in  all  these  cases  was 
a  little  less  than  one  year.  When  the  paralysis  came  on  under  treatment, 
the  average  duration  was  only  seven  months.  The  disappearance  of  the 
paralysis  was  gradual.  In  3  or  4  cases  the  recovery  followed  in  a  few 
days  or  weeks  after  the  evacuation  of  an  abscess,  and  in  1  case  the 
recovery  was  sudden  and  occnrretl  during  an  attack  of  measles,  after 
the  paralysis  had  lasted  two  years.  A  recurrence  of  the  paralysis  was 
not  uncommon  I  having  occurred  in  <i  cases — 4  patients  had  two  attacks, 
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and  2  otliers  liad  three.  The  iiitervalB  between  these  recurrences  varied 
from  a  few  weeks  to  some  years.  >Iany  cases  of  improvement  or  cure 
of  paralysis  have  been  lejjorted  after  forcible  correction. 

Recovery  miiy  take  j^laee  after  complete  motor  paraplegia  even  witli 
marked  sensory  impairment.  Paralysis  of  sensation  may  be  complete 
and  yet  recovery  result,  as  in  a  ease  in  the  experience  of  the  writers  in 
which  the  loss  of  sensation  was  so  great  that  a  bandage  was  accidentally 
pinned  to  the  skin  without  paiti  to  the  patient.  Complete  recovery  from 
pamlysis  of  sensation  and  motion,  however,  occurred  in  a  year.  But 
paralysis  of  sensation,  especially  if  <!ombined  with  paralysis  of  the  rec- 
tum and  bladder,  makes  the  prognosis  less  favorable. 

I'rognosis  is  necessarily  made  much  less  favorable  by  the  existence  of 
amyloid  disease  of  the  viscera,  which  frequently  follows  long-continned 
suppuration* 

Although  the  prognosis  in  Pottos  disease  isj  as  in  all  diseases,  in  a 
measure  uncertain,  it  is  possible  to  promise  almost  certain  improvement 
from  proper  and  careful  treatment,  and  in  most  cases  to  anticipate  idti- 
mate  cure.  The  final  course  of  the  disease  must  i^i  many  cases  remain 
uncertain,  but  it  is  the  experience  of  the  writers  that  the  im  certain  ties  of 
prognosis  are  no  greater  in  this  than  in  other  grave  chronic  disorders. 

Treatment  must  be  thorough  and  long  continued  in  all  cases. 

Summary  of  Trkatmknt. 


The  proper  treatment  of  Pott's  disease  is  not  tlie  application  of  an}'' 
method,  the  use  of  any  cmsefc  or  brace,  but  the  employment  of  such 
means  as  are  most  efficient  for  carrying  out  tlie  object  aimed  at.  A  brace 
is  useless  in  the  case  of  persons  imable  to  adjust  itj  a  plaster  jacket  ap- 
plied about  the  trunk  is  useless  in  disease  of  the  cervical  or  high  dorsal 
region.  Recumbency,  carried  to  a  point  of  depressing  the  patient's  men- 
tal and  physical  condition^  is  as  much  of  a  mistake  as  to  drag  a  patient 
about  who  is  anxious  to  lie  down» 

In  the  treatment  of  these  cases,  the  surgeon  should  be  familiar  with 
the  advantages  to  be  gained  by  all  methods,  and  should  employ  each  as 
Uie  case  may  demand,  and  for  such  a  length  of  time  as  the  circumstances 
of  the  case  may  re<iuire,  or  combine  the  different  methods  as  may  be 
advisable. 

In  a  general  way  he  may  formulate  to  himself  that:  in  acute,  painful 
cases  absolute  recumbency  with  fixation,  combined  with  traction,  is  the 
best  method  until  the  active  stage  of  the  disease  is  passed;  in  middle 
and  lower  dorsal  Pott*s  disease  an  immovable  plaster  jacket,  without 
bead  attachment,  in  the  case  of  negligent  people. 

In  disease  of  the  cervical,  dorsal,  and  upper  lumbar  regions  some 
form  of  fixation  appliance  must  be  used  if  the  patient  is  not  recumbent. 
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The  choice  will  be  directed  by  the  circumsoances  of  the  case  (amoimt  of 
eare,  expense,  sensitiveness  as  to  appearance)  between  a  plaster  bandage, 
eollars,  braces,  etc. 

In  the  lowest  lumbar  region  recumbency,  with  or  without  fixation  by 
extension,  constitutes  the  most  thorough  method  of  tieatmeot.  Braces 
or  corsets  are  of  value  as  a  help  in  these  cases  for  fixation  during  recum- 
bency or  in  the  stages  of  convalescence,  and  when  recumbency  is  unad- 
vi  sable. 

When  a  curve  is  marked  attempts  should  be  made  to  correct  it  in 
cases  in  which  bony  ankylosis  has  not  taken  place,  either  by  gradual 
means  or  the  application  of  moderate  force,  followed  by  fixation  in  a  cor- 
rected position^  with  recumbency. 

In  the  conraleacent  stage  fixation  is  to  be  continued  untU  cicatricial 
ostitis  haa  restored  the  structure  of  the  vertebrai  to  a  normal  degree  of 
resistance. 

Properly  constructed  braces,  designed  so  as  to  apply  thorough  antero- 
posterior support,  with  fixation  in  an  improved  position,  form  a  method 
of  treatment  most  satisfactory  to  the  surgeon  capable  of  controlling  and 
inspecting  his  patient.  For  such  treatment,  however,  care  on  the  part 
of  the  attendant  of  the  patient,  and  ready  facilities  for  the  adjustment  of 
htBce^  are  necessary. 

Whether  recumbency  for  a  time  is  required,  or  whether  ambulatory 
treatment  with  fixation  appliances  is  amfiicient,  are  questions  of  judgment 
in  individaal  cases. 
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LATERAL  CURVATURE  OF  THE  SPINE. 

Definilioii. — Frequency. — I'r&dispoBUion  as  to  aex. — CiiDical  historj'.^ — Stages  of  the 
affection, — Sy mptoiiis, --Varieties,^  Etiolagy.  —  Patliology.— DisignosiB,— Frog- 
nogis,— Preventive  nieaa urea. ^Treatment. 

By  this  term  is  understood  a  constant  deviation  of  the  spinal  column, 
or  a  portion  of  it,  to  either  side  of  the  median  line  of  the  body,  with  a 
resulting  distortion  of  the  trunk.  The  affection  has  also  been  called 
scoliosis,  and  rotary  lateral  curvature. 

In  Freneb  it  is  known  as  Scolioses  deviation  latirale  de  la  talUe^  and 
in  frermau  it  is  called  Sekliche  EikckfjraUverkmmmunfj. 

Lateral  curvature  is  either  eungeuital  or  acquired.  The  former  vari- 
ety, however,  is  rare ;  when  present,  it  is  either  a  result  of  fcetal  rickets 
or  it  is  an  accompaniment  of  imperfect  development,  and  inequality  in 
the  formation  of  the  dififerent  siilcK  of  the  trunk/ 

Ketchj*  generalizing  from  229  cases,  concluded  that  lateral  curvature 
usually  begins  from  the  8th  to  the  15th  year;  in  52  percent  of  the  casea 
the  distortion  began  between  the  Ist  and  12th  year.     In  41  per  cent  from 
the  1 2th  to  the  18th,  and  3  to  4  per  cent  from  the  18th  year  upward. 
^H        Eulenburg,  in  1,000  cases,  noted: 

H 

^B  estimate< 
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78  between  birth  and  the  6th  year. 
216         "       the    0th  and  7  th  years. 
564        «         ''      7th  and  10th  years. 
107         *'         "     1 0th  and  14th  years. 

35  after  the  14th  year. 


The  Frequency  of  the  J/ef or mity. --The  frequency  of  scoliosis  may  be 
estimated  by  Drachmann^s  figures,  who  found  in  1884,  on  examining 
28,125  school  children  in  Denmark  (16,789  boys,  11,386  girls),  368 
cases  of  scoliosis,  one  and  one- third  per  cent.  Fisher  states  that  of  3,000 
cases  of  deformity  brought  to  the  Kational  Orthopedic  Hospital  of  Lon- 
don 937  were  affections  of  the  spinal  column,  and  353  were  lateral  ourva- 

*  Vogti   "Moderne  Orthopaedlk/*  p.  75;  ftchreiber;  ^<  OrthopndlBohe  Chimrgie," 
^p.  118. 

•New  York  Medical  Journal,  April  24th»  ld86. 


I 


KO 


ORTHOPEDIC   SUHGERY. 


ture,  Berend  reports  9<H1  scoliotic  pfttieiits  in  li^  iH)i)  patients ;  Langgaard, 
TOO  in  IjtHH)  eases  J  Schilling,  600  in  1,UU0  (Schreiber).  These  figures, 
however,  taken  from  foreign  authorities,  do  not  necessarily  represent  the 
numbers  to  be  found  in  Anieiiean  hospitals. 

Fri'dtsjioution  as  to  *SVj::* —The  distortion  is  more  com nion  iu  girls  than 
in  boys,  and  in  the  proportion  of  from  four  or  live  to  one. 

Ketch  found  1S9  females  and  40  males. 

Kolliker  found  577  females  and  144  males. 

Beraard  Roth  found  in  200  eases,  183  girls;  Wildberger,  out  of  120 
cases,  101  girls;  Berend  in  H{Hi  eases,  773  girls. 

Out  of  17,'J  cases  collected  by  Adams,  151  were  females,  22  were 
males. 

Dracliinann  found  the  proportion  of  girls  to  boys,  that  of  eight  to 
two. 

But  of  the  moet  seirere  forms  of  the  disease  there  are  more  males  than 
females,  and  it  is  possible  that  if  parents  were  as  solicitous  as  to  slight 
variations  in  the  figures  of  their  boys  as  of  their  girls,  the  statistics 
would  show  a  greater  proportion  among  boys  than  has  been  reported. 
In  the  lateral  curvatures  of  young  children  (under  five)  the  males  are  said 
to  equal  or  to  outnumber  the  females. 


Clinical  History. 


It  should  be  tlistinctly  borne  in  mind  that  lateral  curvature  is  not 
strictly  a  disease  so  much  as  a  distortion  of  growth* 

The  deformity  appears  and  is  developed  during  the  growing  years 
becoming  arrested,  as  a  rule,  at  the  end  of  the  period  of  growth. 

The  affectiou  may  be  divided  into  three  stages : 

1,  Initial  stage. 

2,  Stage  of  development. 

3,  Stage  of  arrest. 
Jnhial  Sfftf/e. — The  affectiou  is  ordinarily  discovered  by  the  patient's 

mother  at  the  age  just  previous  to  puberty.  It  has,  however,  been  shown 
that  it  has  developed  earlier  than  this  in  a  majority  of  cases,  but  is  not 
recognized. 

Lateral  curvatiu-e  is  not  usually  seen  in  its  earliest  stage.  At  this 
period  of  it,  the  symptoms  are  go  slight  and  the  deformity  is  so  easily 
nverlooked  that  the  surgeon  is  rarely  consulted.  The  patient  suffers  no 
inconvenience  at  this  stage,  and  as  the  child  is  at  an  age  (seven  to  ten) 
when  the  figure  is  not  carefully  scrutinized,  little  attention  is  paid  to  the 
slight  elevation  of  the  shoulder  or  projection  of  the  hip.  Upon  exami- 
nation, but  little  else  is  to  be  seen,  and  these  symptoms  disappear  on 
recumbency  or  suspension.  Tests  as  to  the  strength  of  the  muscles  some- 
times show  a  comparative  lack  of  muscular  force,  but  tliis  is  frequently 
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not  the  case.     A  careful  examinatioti   often   JiscU>Hes  a  j»eciiUarity  in 
standiiTg  or  sitting. 

State  of  Development, — lii  a  majority  of  c^ses  when  the  aiirgetm  is 
consulted,  well -marked  development  of  the  distortion  has  already  taken 
place.  The  eurves  are  ^xtliexfexUde  curves,  that  is,  nearly  disappearing 
on  reeumbeticy  of  the  ]>atient,  or  when  the  patietit  i.s  suspended;  or  are 
Jixf^^I,  when  little  change  of  tlie  curve  takes  plare  iu  removing  the  weight 
from  tJie  spinal  column.     Cases  vary  gieatly  in  the  rate  of  progress  made. 

The  muscular  system  mayor  may  not  be  well  develojied;  Imfc  iu  a 
majority  of  cases  the  musch^s  are  not  large  or  strong. 

In  the  early  periods  of  the  de\  ekipnient  of  the  atfection  there  is  X'arely 
any  symptom  t'omijlained  of  except  the  annoyaiu^e  of  the  curvature,  due 
ta  a  disttirtion  of  the  Hgure.  In  a  few  instances  of  growing  girls  with 
marked  impairment  of  strength,  some  thorai'ic  pain  may  be  felt,  ami 
fatigue  on  exertion  in  walking  or  standing,  hi  addition  to  this,  sensi- 
iivenesa  and  burning  setisations  iu  the  bank  may  be  found,  though  these 
latter  are  luore  properly  attributable  to  a  disordered  condition  of  the 
nervous  system,  classed  as  neurasthenia,  than  directly  to  the  lateral 
curve* 

The  period  during  which  the  curvature  of  the  spine  may  develop  is 
indefinite,  as  w^ell  us  aie  the  rate  and  extent  of  the  development.  It  is 
impassible,  in  the  present  stage  of  our  knowledge,  to  predict  the  amount 
of  increase  or  the  permanency  of  arrest. 

The  Hability  to  increase  is  greatest  during  the  growing  years.  But 
eases  of  severe  curvatures  will  be  seen  in  which  development  has  slowly 
continued  during  the  years  of  younger  adult  life* 

SfHf/«*.  of  Contfa/eseence  and  Arrest,  — WhUe  it  is  certainly  true  that  the 
time  when  a  curve  may  be  regarded  as  arrested  is  not  easily  recognized, 
an  examination  of  a  large  number  of  untreated  cases  justifies  au  opinion 
that  spontaneous  arrest  takes  place  in  a  very  large  number  of  tht*  slighter 
*'ase«»  without  further  development  of  the  deformity*  Even  in  many  of 
the  severer  types  of  the  deformity  patients  will  be  observed  who  go 
through  adult  life  without  any  increase  of,  or  inconvenience  from,  the 
deformity. 

No  sharp  distinction  as  to  stages  of  development  and  arrest  can  be 
made,  but  the  classification  of  this  sort  has  its  value  in  considering  treat- 
ment. 

In  general,  it  may  bt^  said  that  the  ijiitial  stage  corresponds  to  child- 
hood and  the  approach  of  pul>erty;  the  stage  of  development  extends 
from  the  period  of  commencing  puberty  to  the  establishment  of  gi'owth; 
and  the  stage  of  arrest,  or  quiescence,  includes  a  period  after  completion 
of  osseous  development. 
6 


rule    not  €ommoii  in   the 
affeetioiK 

The  symptf>iiis  of  })am 
are  of  three  classes  : 

1st,  Those  due  directly 
to  the  altered  muscular  or 
ligamentous  .strain. 

2d.  Those  due  to  the 
abnormal  pressure  from 
distorted  ribs  or  vei-tebKe 
upon  nerves,  or  to  altera- 
tion of  the  size  and  shape 
of  the  thoraxj  and  displace- 
ment of  viscera. 

3d.  Neurasthenic 
symptoms  from  a  lack  of 
vitality,  superinduced  by 
fche  limitations  as  to  exer- 
cise and  activity,  conse- 
quent on  the  deformity* 

Cases  of  alight  curves 
are  practically  free  from 
symptoms  of  pain,  and  in 
the  milder  types  of  the 
deformity,  at  the  stag©  of 
arrest,  no  symptoms  are 
complained  of  if  the  patient  is  in  good  health;  if»  however,  the  health 
becomes  enfeebled,  slight  neuralgic  pain  in  the  sides  of  the  thorax  is 
occasionally  felt*  This  is  usually  accompanied  by  pariiesthesia,  or  hy- 
peresthesia in  certain  parts  of  the  back,  in  the  upper  dorsal  or  lumbar 
region  J  but  in  the  severest  types  of  the  deformity,  symptoms  directly 
due  to  the  distortion  may  be  observed,  viz. ,  neuralgic  pains  from  abnor- 
mal pressure  upon  nerves  and  from  undue  strain  upon  ligaments  and 
faacicfi,  occasioned  by  distorted  attitudes. 

The  pain,  which  is  usually  located  in  the  lumbar  region  and  the 
thighs,  is  worse  after  fatigue,  and  is  relieved  in  a  measure  by  removing 
the  superincumbent   weight,    but  it   is   often   impossible   to  determine 
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whedier  theue  symptoma  are  due  diretitlj  to  the  curvatures  or  to  a  con- 

com  i  tan  t  Deurasthenia. 

Tenderness  on  pressure  is  never  present  in  pure  lateral  curvature,  and 

when  found  it  is  an  evidence  of  nervous  depression. 
K  Geiwral  St/m^yfoms. — Interruption  in  the  functions  of  the  liver,  stom- 

al ach,  and  intestines  is  mentioned  by  Adams  as  occasionally  seen  in  severe 


Fia.  88.— Long  Bight  Oonypx  DiifMiii  i 


FlO.  87.— Double  l^terml  (Hirvmun". 


cases.     Shortness  of  breath  also  occurs  as  well  as  pain  in  the  stomach, 

loss  of  appetite,  and  indigestion. 
H        In  the  severest  cases  a  lack  of  deposit  of  fat  in  the  subcutaneous  tis- 
^  sue  will  be  noticed,  and  the  patients  are  thin*  even  though  they  may  bo 

in  relatively  good  health. 
B        The  neurasthenic  symptoms  are  chiefly  manifested  by  indisposition 
^  to  exertion,  vague  complaints  of  i)ain  and  discomfort,  and  tenderness  in 

the  back»     These  syoiptoma  are  rarely  as  marked  in  lateral  curvature  as 

in  the  pure  forms  of  spinal  irritation,  but  they  may  be  added  to  the 

symptoms  directly  due  to  the  distortion. 


ORTHOPEDIC    SURGERY, 


In  many  of  the  severest  fiirms,  the  patients'  lives  are  made  miserable 
by  a  variety  of  symptoins  probably  referable  to  impaired  circulatioti, 
feeble  digestion,  lack  of  energy,  and  limited  powers  of  respiration.  The 
symptoms  are  in  part  due  to  the  mechanical  compression  of  the  deformed 
tborax,  and  in  part  to  a  lowered  condition  of  the  nervous  system,  as  is 

seen  in  ordinary  eases  of  neur- 
asthenia* 

DiUorfittn.  —  The  chief 
symptom  of  lateral  curvature 
is  necessjirily  the  distuitioUt 
whit'h,  even  when  not  severe 
enough  to  occasion  discomfort, 
is  often  a  source  of  mortlHca- 
tion  and  annoyance  to  the  pa- 
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The  distortion  is  not  limited 
to  a  simple  curvature  of  the 
spine,  but,  as  will  be  described 
later,  to  this  is  added  a  twist- 
ing of  the  whole  trunk;  or,  m 
other  words,  there  is  both  a 
curvature  and  a  torsion  on  a 
vertical  axis. 

Cu  rvatn  re .  — Th  e  cu  r  ?a ture 
of  the  spinal  column  varies  in 
ilegree,  situation,  and  extent* 

The  variations  are  so  great 
that  no  two  curvatures  are  pre- 
cisely alike,  as  is  evident  from 
the  accompanying  illustrations. 
There  are,  however,  common 
types,  which  it  is  convenient 
to  bear  in  mind  in  considering 
the  subject  of  treatment 
If  one  lateral  curve  occurs  in  the  middle  region  of  the  spinal  column, 
two  other  compensating  curves  are  of  necessity  develo^^ed  in  opposite  fl 
directions,  one  abc^ve  and  one  below  the  deformity,  in  order  that  the  head 
be  kept  erect  and  in  tlie  median  line.  These  compensating  curves  may 
or  may  not  be  of  pathological  significance. 

For  practical  purposes  the  lateral  curvature  consists  of  a  single  curve, 
which  maybe  situated  in  different  parts  of  the  column.  In  some  in- 
stances one  of  the  compensating  curves  ia  of  an  equal  prominence  with 
the  so-called  primary  curve  j  in  which  case  the  spinal  colunm  will  present 
tiic  S-shajMjd  curve  which  is  characteristic  and  wliich  is  illustrated  in 
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the  aocnmpaiiyiug  inctures.      lu  nther  eiiseK,  what  i,s  tenneil  tbn  f'inii]tpn- 
sating  curve  aiay  becume  iiiur«  luurked. 

The  curves  are  often  termed  eitlier  dorsal  oi  luiuhiu\  but  ihf^y  uro 
rarely  limited  exactly  to  these  |KJrticuis  of  the  spinal  eohuuu;  in  most 
instances,  also,  tlie  curves  are  not  ty|iii"alj  the  upper  cui*ve  may  be  so 
long  as  to  iiK^Iude  all  of  the  dorsal  aud  upper  lunihar  verteljra*,  so  that  the 
promiuent  hip,  due  to 
the  sinkbig  away  and 
rotation  forward  of  the 
lower  ribs  on  the  side  of 
the  concavity,  may  not 

*  be  the  right,  but  the 
left  hip— altliougb  the 
right  shoulder  is  raised. 
Again,  the  lower  curve 
may  be  so  long  as  to  in- 
vade nearly  tlie  whole 
of  the  dorsal  region,  the 
compensation  t  a  k  i  n  g 
place  in  the  upper  part 
of  the  cervical  region. 

In  both  these  vari- 
eties of  curves,  compen- 
sating curves,  s*j  called^ 
are  necessarily  present. 
They  may  be  so  slight 
as  not  to  attract  atten- 
tion, or  they  may  consti- 
tute a  curve  of  equal 
severity  with  the  upi>er 
or  lewder  curves,  forming 
a  double  curve. 

Furthermore,  when 
the  curves  are  in  the 
flexible  stage  it  is  diffi- 

[cult  to  determine  which  is  the  more  important  oin^;  but  after  o.saeous 
changes  have  taken  place,  the  moat  important  curves  become  fixed,  and 
these  are  the  curves  wliich  demand  most  attention.  This  is  partly  due 
to  the  attitiide  in  which  the  column  is  placed,  and  partly,  proliably,  to 
a  lack  of  resistance  of  tissues  of  certain  parts  of  the  spinal  column. 

Ct*rtnctif  Cnrvnt  It  re.— The  cervical  or  high  dorsal  curves  are  the  least 

f  common  forms  of  lateral  <nirvature,  except  when  associated  with  torti* 
collis. 

This  curvature  may,  however,  occur  primarily  ;    when  it  does,  it  U 
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the  tnmk.  The  back,  just  Ijeluw  tbe  scapula^  will  be  more  i-ounded  back- 
ward oil  the  right  side,  and  nsaro  Hattened  on  the  left,  and  the  left  shoul- 
der will  be  held  dawn.  In  froat,  in  well-marked  cases,  the  breast  may 
be  more  prominent  on  the  left  than  on  the  right  side. 

In  addition  to  the  curve  there  may  be  a  tendency  to  incline  the  whole 
trunk  to  the  right  side.  When  this  is  the  case,  the  right  arm,  when 
hanging^  will  be  free  from  the  side,  while  the  left  arm,  when  hanging 
down,  necessarily  strikes  the  hip» 

There  is  also,  unavoidably,  a  change  in  the  outline  of  the  sides  of  the 
back.  The  sides,  instead  of  being  symmetrical,  as  seen  from  the  back, 
will  be  different,  the  left  side  of  the  outline  will  be  unnaturally  straight, 
and  on  the  other  more  than  normally  hollowed. 


LATP:RAL  curvature    of   THK   SI'IXE. 


Lumhar  Cunuitum. — The  lower  dorsal  or  lumbar  curvature  manifests 
itself  by  a  promineBce  of  one  of  tlie  hipsj  most  frequently  the  right, 
sometimes  the  left.  In  well-marked  cases  there  ia  also  a  fulness  in  the 
back  on  the  left  side,  above  the  crest  of  the  ilium ;  and  a  corresponding 
flattening  on  the  right  side.  In  front  the  umbilicus  is  at  the  side  of  the 
median  line.  The  most  common  lumbar  curve  is  with  the  convexity  to 
the  left, 

A  difference  in  the  outlines  of  the  two  sides  of  the  back,  already 
mentioned,  is  also  seen  in  this  form  of  curvature. 

I  A  sbjirp  clinical  difitinction  between  lumbar  and  lower  dorsal  curves 
18  not  practicable,  as  they  resemble  each  other  in  regard  to  the  resulting 
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distortion.  A  combination  of  lumbar  and  dorsal  curves  will  of  course 
present  the  features  of  both  varieties,  but  the  distortion  of  the  most  pro- 
nounced curve  predominates.     If  the  curves  ai^e  equal,  a  double  curva* 
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curve,  and  as  most  cuiniiioii.  The  question  may  be  regarded  as  not 
settled,  tliough  for  clinical  purposes  it  maj  be  accepted  as  a  fact  that  the 
dorsal  curve  is  the  oue  moat  frequently  requiring  treatment. 

Lhnpifif/*  —  In  certain  very  severe  cases  the  distortion  of  the  vertebral 
column  is  so  great  that  the  pelvis  is  secondarily  tilted,  and  by  this  one 
leg  is  rendered  shorter  than  the  other  for  practical  purposes  and  a  more 
or  leas  marked  limp  may  be  caused. 

In  721  cases,  Kblliker'  found  that  ^^91  wereiu  the  dorsal  region  j  208 
of  these  were  with  the  convexity  Uy  the  right  and  18.*^  with  the  convexity 
t*>  the  left.     Two  hmidred  Mud  twenty -two  cases  showed  double  prominent 
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curves,  aiifl  of  tlies*^  IT'J  were  witli  the  upper  ^'iirve  convex  to  tlie  rigbt 
and  the  lower  eiirve  convex  txj  tlie  left. 

Forty-two  and  two-thirds  per  eent  of  the  number  examined  by  Draeh- 
luanti,  \yj  per  cent  of  thus©  reported  by  Eulenbiirg,  Ml  per  c*ent  according 
to  Adams,  andiSl  per  cent  according  to  Heinei,  presented  curves  in  tlie 
upper  dorsal  region  with  the  convexity  toward  the  right.  Lorenz  and 
Prachniann  think  that  the  himlar  lateral  curvature  with  the  convexity 
toward  the  left  is  move  frequent  than  haa  been  thought,  l^ren/.  found 
m  ltW3  cases  (i2  lumbar  curves  and  <>4r  dorsal;  and  Klopsch  found  71 
lumbar  curves  in  121  cases,  (hit  of  509  ciises  in  the  Uuyal  (hthopedic 
Hospital  of  lateral  curvature  470  cases  presented  curvature  with  convex- 
ity toward  the  right  side^  *n*  to  the  left  side.  Of  Adams'  and  Lonsdale's 
173  cases,  in  149  tlie  convexity  was  to  the  right  side,  and  in  24  tlie  cou- 
vexit)'  was  to  the  left  8ide, 

Some  discussion  has  taken  place  as  to  which  is  to  he  regarded  as  the 
primary  and  which  tlie  secondary  curve  in  cases  of  double  scoliosis. 
Bouvier,  Malgaigne,  and  most  French  writers  claim  that  the  dorsal  curva- 
ture ttjward  the  left  is  the  one  which  is  first  formed,  and  that  the  lumbar 
curve  is  generally  mtn*h  smaller,  witli  tlic  concavity  to  the  right  and  sec- 
oudaiy  (see  Malgaigne ;i  j  this  is  denied^  however,  by  many  surgeons, 
notably  Alexander  8haw,  who  considers  that  the  lumbar  curve  is  the 
primary  one  and  that  tlie  dm  sal  curve  is  seroinlary.  Acco riling  to  S<dienk, 
tlie  lumbar  curve  is  the  most  common  ]>rimarily,  but  the  dorsal  curve  is 
most  commonly  brought  to  the  attention  of  physicians  on  account  of  the 
greater  deformity  due  U>  a  torsion  of  the  ribs. 

Titt*slon. — As  is  explained  under  the  liead  of  pathology,  it  is  impossi- 
ble for  any  curvature  to  take  ]»!ace  in  the  spinal  column  without  being 
acconijianied  by  torsion  t*i  the  vertebric  on  a  vertical  axis,  or  rotation  its 
it  is  frequently  termed. 

The  prominence  ot  torsion  in  lateral  curvature  is  a  measure  of  the 
severity  of  the  case.     Tt  is  to  this  torsion  of  the  vertebrie  tliat  is  due  the 

lessary  alteration  of  the  position  of  the  ribs,  the  prominence  of  the 
Ider  blade  as  well  as  the  flattening  of  the  chest  on  one  side,  the  dif- 
ference in  prominence  of  the  breasts  and  of  the  hips,  and  also  the  lumbar 
fulness. 
B  These  symptoms  of  torsion  may  l>e  present  before  any  curvature  can 
Hbe  determined  in  the  line  of  the  s]>inou3  processes^  the  i>rojeetiou  of  the 
B  shoulders,  or  of  the  hip,  constituting  the  lirst  evidence  of  lateral  curva- 
Hture, 

Torsion  presents  the  most  characteristic  and  distresshig  symptom  of 
lateral  curvature,  for  it  not  only  causes  the  projection  of  the  shoulder 
and  the  liip — the  mo.st  disfiguring  part  of  the  deformity — but  it  is  to 
t^'irsion  and  its  consequences  that  the  greatest  contraction  of  the  chest 
li^id  resulting'  disturbances  are  due. 


I 


*J(I 


ORTHOPEDIC    SURGERY. 


The  amount  of  torsion  may  be  much  greater  in  some  cases  than  would 
be  expected  by  the  slight  amoimt  of  apparent  lateral  deviation  of  the 
spitjous  processes,  as  if  the  vertebrte  yielded  more  by  twisting  under 
superiECumbent  weight  than  in  a  eideway  curve. 
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The  Tarieties  of  lateral  curvature  are  in  all  probability  not  so  numer- 
ous as  some  writers  would  lead  us  to  suppose,  but  as  there  are  many  dif- 
ferent   causes   which   may   produce 
the  distortion,  a  number  of  varieties 
may  be  readily  classitied. 

A  lateral  deviation  is  sometimes 
seen  in  an  eiirly  stage  of  caries  of 
the  spine,  and  at  the  later  stages  in 
untreated  or  neglected  cases  when 
the  consolidation  of  the  carious  bone 
has  taken  place  irregularly. 

The  distortion  may  follow  frac- 
ture or  dislocation^  and  is  occasion- 
ally seen  in  the  rare  affection^  spon- 
dylolisthesis, described  in  another 
chapter. 

In  sacro-iliac  disease  a  curvature 
of  the  spine  due  to  the  peculiarity 
of  the  attitude  is  quite  constant, 
and  in  torticollis  scoliosis  neces- 
sarily foHows. 

Ii/i  ft  t'  k  it  ic  L  at  era  I  Cu  rvat  ure^  -^ 
This  form  occurs  in  rhachitic  cMl- 
dren;  but  it  is  not  so  common  a 
curve  as  the  an  tero- posterior  curve 
which  appears  as  a  backward  prom- 
inence in  the  hunljar  region  in  so  many  cases  of  rickets. 

The  pure  rhachitic  lateral  curvature  has,  according  to  Lorenz,  its 
greatest  curve  in  the  middle  of  the  spinal  column,  and  is  more  likely  to 
be  characterized  by  convexity  to  the  left. 

Gu^rin  claims  that  rhachitic  children  show  a  lateral  curvature  in  9*T 
per  cent  of  cases.  Euleoburg  found  that  in  rhachitic  scoliosis,  the  period 
of  development  of  the  curve  was  in  the  first  six  months  in  T*  1  per  cent  of 
the  cases,  and  that  the  percentage  diminished  to  nothing  at  the  seventh 
year.  The  affection  is  as  common  in  boys  as  in  girls*  The  distortion 
may  or  may  not  be  accompanied  by  other  evidence  of  rickets,  but  in  most 
csases  the  other  signs  of  the  disease  are  marked* 
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able,  as  is  evident  from  tlie  fact  that  in  a  {comparatively  small  niimlier  of 
cases  of  scoliosis  a  notable  difference  ia  detected  in  the  length  of  the 
lower  limbs. 

Sklifosowsky  found  in  -1  cases  of  lateral  cnrvatnre,  inequality  in  the 
length  of  the  limbs  in  17.'     Staffel  foimd  in  2*'i0  eases  of  scoliosis  the 
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left  leg  shorter  in  (52  cases,     H.  L,  Taylor  found  28  cases  of  shorteniof^ 
of  the  left  leg  in  ^^2  easea  of  scoliosis. 

Further  mure,  from  on]y  a  comparatively  small  number  of  cases  of 
clearly  (letioed  shurt-eued  limbs  from  infantile  paralysis,  hip  disease,  etc,, 
does  true  S(!oliosi3  result.  In  a  certain  number  uf  cases,  however,  of 
shortened  limbs  from  these  affections,  a  marked  lateral  curvature  is  found, 
in  some  cases  characterized  by  rotation  of  the  ribs,  ^M 

That  curvature  should  develop  in  some  instances  and  not  in  others  is^H 
probably  due  to  the  fact  of  the  existence  in  certain  of  these  cases  of  lesa 
resistance  of  the  spinal  column  to  unfavorable  coiulitioos. 

Fnnihjtk  LaUrfil  Cnrmtim\ — In  a  certain  number  of  cases  of  paraly- 
sis of  the  muscles  of  the  back  lateral  curvature  of  the  spine  is  found. 

When  the  miiacles  of  the  back  are  weak,  the  patient  instinctively 
assumes  an  attitude  in  which  the  spine  is  balanced  with  the  least  action 
on  the  part  of  the  weakened  muscles.  The  bones  of  the  spine  may  be 
affected  (if  lacking  in  a  ]>ower  of  resistance)  by  a  constant  vicious  atti- 
tude, and  a  fixed  lateral  curvature  result. 

This  form  of  lateral  curvature  is  most  commonly  developed  after  in- 
fantile paralysis,  as  this  is  the  most  common  form  of  paralysis  occurring 
iti  the  growing  years;  but  the  effect  of  other  palsies^  if  influential  in 
weakening  certain  muscles  of  the  back,  wcmld  be  the  same^  and  the  dis- 
tortion may  be  seen  after  spastic  paralysis,  progressive  muscular  hyper- 
tropby»  syringomyelia,  and  other  affectiotis  weakening  the  muscles  of  the 
spinal  column. 

Latf^rttl  (/itrrfrtfirr  j'nnH  t'ttnfrarfnri'  of  t/tf-  t'hest* — ^Lateral  curvature 
may  follow  empyema  and  some  deviation  of  the  spinal  column  almost 
necessarily  follows  severe  forms  of  empyema*  In  the  purest  forms  of 
this  type  there  is  no  true  scoliosis,  the  spine  not  being  twisted  to  a 
noticeable  extent,  but  simply  pulled  to  one  side,  the  ribs  being  flattened, 
f'.r,,  fixed  obliquely  at  a  lower  angle  than  normal,  from  the  cicatricial 
contraction  of  the  lung  which  jirevents  cx]>ansion  of  the  lung  on  that  side 
and  leads  to  an  increased  expansion  on  the  other.  In  certain  cases,  how- 
ever, the  altered  position  so  induced  has  its  effect  upon  the  growth  of 
the  8pine»  and  a  true  lateral  curvature  with  torsion  takes  place. 

It  has  been  said  that  a  curvature  followed  in  some  instances  pneu- 
monia and  phthisis,  but  this  is  not,  according  to  Mr.  Adams,  commonly 
the  case. 

Lateral  curvature  in  a  case  of  sarcoma  of  the  riVis  and  lung  has  been 
reported  by  Shattuck.* 

Lateral  (hirvnturp  from  Oecnpntion. — Lateral  curvatures  of  severe 
type  due  to  occupation  are  not,  as  a  rule,  so  couunon  as  other  forms,  for 
the  reason  that  laborious  occupations  are  not,  in  general,  entered  upon 
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lu^il  an  age  when  the  spinal  ealumii  has  a  sulHcieiit  amount  uf  resistanee 
to  withstand  the  superimposed  weight. 

Blight  lat-eral  curves  may  be  seen,  similar  to  the  kyphosis  of  those 
employed  in  oecupations  re<^uiriiig  stooping.  Scoliosis  in  school  children 
is,  ill  fact,  a  curvature  from  occupation  in  a  true  sense,  though  the  term 
as  ordinarily  used  is  not  so  applied.  In  clerks  one  shoulder  is  often 
higher  than  the  other  from  the  attitude  of  writing,  and  it  is  said  to  Ije 
true  also  in  blacksmiths.     Severe  forma  of  this  class  are  sometimes  seen 

in  adolescents  whose  occu- 
pation  habitually  twists  the 
spine,  as  in  carrying  bas- 
kets or  trays.  Arbuthnot 
Lane  has  called  special  at* 
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tentiou  to  this  fact,  and  has  also  observed  that  the  shape  of  the  lateral 
euTYe  varied  in  a  measure  with  the  occupation* 

In  short,  occupations  which  require  constant  one-sided  attitudes,  as  in 
the  clerk,  artiste  blacksmith,  etc.,  may,  in  certain  individuals,  develop  a 
lateral  deviation  of  the  spinal  column  as  the  natural  result  of  this  eon- 
stant  position. 

St^oliosis  in  nursing  ^voinen,  from  carrying  infants  too  frequetitly 
upon  one  side,  is  also  recorded,  and  the  same  attitude  in  one-armed  per- 
sons,    Tjatcral  curvature  from  a  peculiar  position  in  sitting  has  also  l)een 

ed  due  b*  inequality  of  eyesight. 
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Isrhias  mmi iof tea ^^  referred  to  also  as  sm>liosis  neuroiinisctil;ii-is,  or 
neuropatliica  or  iachiatica,  is  a  teriti  which  has  l>een  apfilied  to  lateral 
curvatuie  in  the  lower  part  of  the  spinal  column  occurring  in  connection 
with  St  iatica.  It  is  severest  in  cases  in  which  the  lumbar  nerves  are  in- 
volved. The  curvature  may  be  to  the  side  of  the  affected  nerve,  or  the 
reverse,  or  it  may  alternate.  The  condition  is  most  easily  relieved  by 
fixative  appliances. 

Fhijsitiiiitjieal  Curve. — What  has  been  termed  a  physiological  curva- 
ture has  been  described  by  Bouvier.  Such  a  curve  is  usually  found  with 
the  convexity  to  the  right  in  the  dorsal  region  j  it  is  sometimes  seen  at 
autopsy,  but  not  in  young  children.  It  is  supposed  to  be  due  to  the 
weight  of  the  heart,  or  to  tlje  greater  use  of  the  right  arm  or  right  side 
of  the  bmly.  The  importance  of  this  curve  is  not  so  great  as  is  supposed 
by  some  writers.  lu  fact  the  existence  of  this  physiological  curve  has 
been  denied  by  many  authorities. 

FlejtUe^  Firrdf  fftid  Strnftttral  Curre^, — Varieties  have  been  made 
by  some  writers  who  wish  to  classify  lateral  curvatures  ^LBfiexihh  or  Jixt'd 
according  to  their  disappearance  or  persistence  on  a  change  of  attitude. 
Structural  curves  are  described  as  those  in  which  a  change  in  the  struc- 
ture and  shape  of  the  bones  has  taken  place. 


Etioloot. 

A  great  deal  has  been  written  on  tlie  subject  of  the  causation  of  lateral 
curvature,  and  the  ([uestion  is  still  a  vexed  one,  although  at  present  the 
weight  of  authority  favors  the  opinion  that  the  deformity  is  chiefly 
brought  about  by  mechanical  intluences. 

The  theories  advanced  to  explain  the  phenomena  of  lateral  curvature 
are  the  following: 

1.  That  the  distortion  is  due  to  unequal  muscular  action,  as  is  true 
in  torticollis.  *J.  That  the  cause  is  to  be  found  in  an  inequality  of 
growth  of  different  portions  of  the  vertebra**,  as  if  the  affection  were  to 
be  classed  as  a  localized  unilateral  hypertrophy.  3.  That  the  distortion 
is  the  result  of  superincumbent  weight  acting  upon  a  faulty  condition  of 
the  spinal  column. 

One  of  the  most  notable  causes  alleged  for  those  cases  in  the  first 
group  is  that  of  active  muscular  contraction,  which  was  advocated  by 
Jules  Gu^rin,  who  believed  that  lateral  curvature  was  caused  by  the 

1  GuBsetibatier ;  Prag.  med.  Wochenschr.,  l@f^;  Albert;  Wien.  med.  Prease, 
1886,  Nos.  1  and  ^;  Nicoladoni  :  Wien.  med,  Prcawe,  }Sm,  Nos.  20  ami  27  ;  8€hlldel : 
Arch,  t  kliiL  Chlr.,  1889,  xxrvili.  ;  Reinak :  Deutsche  metl.  WochenHch.,  1891,  No. 
7;  Vulpiua:  Deutsche  lued.  Wtickenachr.,  September,  1895;  Topp:  Zeilschr.  f. 
Orth.  Chir.*  181H>,  \i,,4a3;  **  Ischlfts  Scoliotics."  Langenbeck's  Arch h%  1880. 
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spasmodic  contraction  of  certain  muaclesj  in  the  same  way  that  the  head 
is  twisted  in  torfcicollia.  As  a  result  of  tliia  belief,  myotomy  of  muscles 
on  the  concave  side  of  the  curve  was  recommended  by  Gii^rin,  and  in  one 
case  he  performed  thirty  or^  forty  moscular  divisions.  Both  this  method 
and  theory  have  fallen  into  discredit.  The  facts,  aa  seen  clinically,  do 
not  substantiate  such  a  theory.  In  the  cases  of  true  lateral  curvature  at 
aa  early  stage,  not  only  is  there  no  spasm,  but  no  contraction  even  of  tlie 
muscles  on  the  concave  side  of  the  curve;  and  the  contraction  seen  in  the 
later  stages  of  pronoun  red  curves  can  be  explained  by  the  supposition  of 
the  adaptive  shortening  of  the  muscles. 

It  may  be  assumed  that  although  in  exceptioual  cases  there  may 
exist  an  active  contraction  of  certain  muscles  as  a  cause  for  lateral  curva- 
ture (as  is  the  case  in  torticollis  and  in  some  instances  of  caries  of  the 
ilium  or  bun  bar  vertebra?),  yet  these  cases  are  so  exceptional  aa  to  be 
I  insuflicient  to  establish  a  rule  for  the  treatment  of  scoliosis.  Stromeyer 
j  and  Harwell  have  spoken  of  the  contraction  of  the  serratus  muscle  as  a 
I  cause  of  this  deform i^^^  This,  however,  has  not  found  general  aecept- 
L       ance. 

I^L       A  much  more  probable  presentation  of  the  muscular  theory  is  that 
l^^which  lias  received  the  able  advocacy  of  Eulenburg  and  which  has  met 
L       with  acce[>tance  from  many  authorities  and  been  the   foundation  of  a 
^Kfystem  of  treatment.     The  theory  may  be  stated  aa  follows :    Continuous 
^™  muscular  action  is  necessary  for  holding  the  trunk  erect*     If  all  the  mus- 
cles are  not  in  continuous  action  they  niuat  be  constantly  on  guard  to  pre- 
vent any  deviation  from  the  normal  position »     If  any  of  the  muscles  are 
I  weakened,  the  spinal  column  will  tend  to  bend,  the  deviation  falling  with 
jttie  convexity  on  tbe  side  of  the  weakened  muscles — the  side  of  the  con- 
jl^vity  being  that  of  the  normal  muscles.     In  weak  individuals,  habits  of 
kttitude,  continued  for  a  long  time,  will  weaken  certain  muscles  by  over- 
itretohing  them,  and  will  cause  distortion  to  ensue. 
[       The  objection  to  this  theory  is  tliat  it  cannot  satisfactorily  explain  all 
the  facts.     Diminution  in  the  strength  of  the  muscles  has  in  the  early 
cases  not  always  been  evident,   and  such  as  has  been  found  is  in  the 
severe  cases   only  what  would   result  from   the   long-continued   disuse 
of  the  muscles.     Furthermore,   lateral  curvature  is  often  developed  in 
individuals  of  apparently  strung  muscles.     There  is,  moreover,  no  proof 
lat  muscles  are  weakened  by  the  slight  over-stretching  which  follows  the 
bits  of  standing  or  sitting  seen  in  children.     As  Lor  en  z  has  justly  ob- 
rved,  the  habits  of  sitting  or  standing  on  one  leg  should,  if  Eulen- 
burg* s  theory  is  correct,  develop  an  abnormal  attitude  of  the  hip,  knee^ 
or  elbow,  from  muscular  action. 

Eulen burg's  theory  can,  however^  not  be  readily  dismissed.  Even  if 
the  purely  mechanical  tlieory  of  lateral  curvature  due  to  static  influences 
be  acx^epted,  it  is  presumable  that  the  faulty  attitudes  frequently  assumed 
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by  children  in  sitting  aiul  standing  may  l>e  dne  tu  a  lat'k  of  streugtli 
eei'taiu  gruups  i>i"  muscles,  either  iuheiited  or  acquired  by  accident  j  al- 
tluiugh  it  is  not  possible  to  demonstrate  such  impaired  muscular  tstrengtU 
of  these  mtisclcs»  In  other  words,  muscular  weakuesn  may  be  regardeiJ 
as  a  jnedispu4iiiig  influence,  if  iiot  an  actual  cause  of  the  deformity. 

With  this  in  view  it  is  alleged  that  the  distortion  is  probalily  dtie 
to  disturbed  muHctilar  conditioDs  involving  impaired  muscular  power  on 
one  side.  The  muticles  primaril}'^  affected  are  probably  not  tlie  external 
juuseles  moving  the  spinal  column,  but  the  internal  group  which  pass 
from  vertebra  to  vertebra,  and  act  on  the  colujiin  in  segments. 

The  second  theory,  that  of  abnormal  growth,  is  advocated  l)y  Hueter 
and  Engell,  who  believe  that  iu  some  cases  there  is  an  abnormal  growth 
of  one  side  of  the  thorax,  including  the  ribs  and  the  vertebrtc,  similar  to 
the  unilateral  atrophy  or  hypertrophy  seen  elsewhere;  aucl  that  there  is 
an  abnormal  ossification  at  the  ends  of  the  rib«  in  early  childhood  from 
which  cause  the  thorax  is  twisted  and  developed  asyuiuietrieally. 

Delpe<.di  and  Houvier  think  that  fanlty  attitudes,^Juatead  of  being  the 
cause,  are  the  result  of  lateral  deviation,  which  are  themselves  due  to 
asymmetrical  development  of  the  bodies  of  the  vertehrtE, 

The  position  of  the  heart  on  the  left  side  of  the  body  has  been  ex- 
plained to  be  an  exciting  cause  for  lateral  curvature  with  the  convexity 
toward  the  right.  This,  however,  cannot  be  consti-ued  as  true.  The  use 
of  the  right  arm  cannot  be  held  wholly  arconntable,  for  in  left-handed 
persons  the  left  shoulder  is  fret]uejxtly  found  higher  than  the  right. 

Many  objections  can  be  urged  against  this  theory  ;  but  the  most  im- 
portant is,  that  it  does  not  correspond  with  clinical  facts. 

Lorinser  has  advanced  a  theory  of  subacut-e  inflammatory  changes  in 
the  structure  of  the  bone,  but  there  is  little  to  be  said  in  support  of  such 
a  view.  Lesser  urged  the  view  that  the  une<jual  action  of  the  different 
halves  of  the  diaphragm  through  unilateral  paralysis  of  the  phrenic 
nerves  gave  rise  to  the  deformity. 

The  do<^ti'ine  of  fanlty  innervation  as  a  cause  of  sf-tiliosis  has  been 
advanced,  but  it  has  not  yet  received  any  acceptance. 

The  third  theory  is  that  of  superincumbent  weight.  The  majority  of 
authorities  favor  this  theory,  urged  by  Roser  and  Volkmann,  who  con* 
sider  the  deformity  as  the  result  of  the  gradual  mechanical  force  of  the 
superincumbent  weight  falling  upon  the  spinal  cohimn  wluch  is  not  held 
erect,  and  which  is  incapable  of  resisting  the  pressure  which  falls  upon  it. 

The  facts  connected  with  lateral  curvaUire  may  be  briefly  stated  as 
follows : 

The  diatortiou  occurs  chiefly  in  childhood  and  develops  fully  in  adoles- 
cence. In  the  earliest  types  there  is  an  habitual  distorted  attitude  which 
can  be  corrected  by  removing  the  superincumbent  weight;  in  the  later 
forms  the  distortion  can  be  only  slightly  overcome  by  removing    this 
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weight,  and  in  the  inogt  severe  forms  no  change  can  l)e  t^ffeeied  in  this 
way. 

It  remains,  therefore,  to  investigate  wh*'ther  the  anatomical  chajiges 
found  in  cases  of  the  severer  type  are  snch  as  can  be  caused  by  superin- 
cumbent  weight.  As  has  aheady  been  stated,  tliese  changes  are  chiefly 
a  twist ot  the  spinal  column,  and  such  alterations  of  the  ditferent  vertebne 
as  would  follow  such  a  twist,  provided  the  bony  structures  were  unable 
to  sustain  such  a  downward  pressure.  To  deinunstrate  tlmt  superincum- 
bent weight  could  cause  the  twi^t  the  following  experiments  were  tried: 

Observation  I. '  The  spinal  column  of  a  full-term  infant  was  removed, 
leaving  the  skin,  superimposed  muscles,  and  ligaments  intact,  Init  remov- 
ing the  ribs.  It  was  found  that  although  the  column  ivas  more  flexible 
than  in  children,  adolescents,  or  adults,  rotation  was  not  readily  brought 
about  by  simply  pressing  the  two  ends  toward  each  other,  holding  each 
end  in  the  hand;  tlie  amount  of  lateral  deviation,  that  is,  curving  side- 
ways, without  rotation  of  the  bodies  was  not  great,  tliough  much  greater 
than  in  well-grown  spinal  columns.  The  most  i»oticeable  effect  of  press- 
ing the  upper  part  downward  was  to  cause  a  bending  with  tlxe  <'uueavity 
forward  J  bending  with  the  concavity  backward  was  possible  only  t«  a 
comparatively  slight  degree.  Rotation  was  easily  produced  by  twisting 
the  spine. 

Observation  II.  The  body  of  a  young  female  adult  was  hung  by  the 
head  with  the  head  tixed  and  the  body  free  from  the  floor;  the  akin  of 
the  back  having  been  dissected  *jtT,  long  pins  were  driven  in  tlie  occiput 
and  in  the  spinous  processes  of  the  different  vertebrie ;  a  thread  with  a 
weight  was  hung  from  the  pin  in  the  occiput^  long  enough  to  toucli  the 
floor,  and  a  second  thread  witli  a  piece  of  chalk  attached  was  hung  suc- 
cessively from  the  pins  inserted  in  the  different  spines  and  from  the 
sacrum.  The  pelvis  was  then  twisted  forcibly  and  the  aic  marked  off  an 
the  floor  by  the  piece  of  chalk,  as  suspended  from  the  different  pins,  w^as 
measured  from  that  point  in  the  circle  indicated  by  the  plumb  line,  hung 
from  the  pin  inserted  in  the  immovable  head. 

The  figures  are  as  follows,  measured  from  the  line  from  the  occiput: 
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^M        While  these  flgures  are  only  approximate,  as  the  amount  of  force  used 

•  The  writen  are  indebted  u>  Profe»»r»r  Uwight  tind  Drs,  Mixter,  Conaiit,  NeweJl, 
uul  BnrreU  of  the  Harvard  Medical  SduHil  f*>r  their  ftssi«iaiiL'<j  in  their  experimeuLfl. 
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in  the  successive  twistings  was  not  measured  and  presumably  not  the 

same,  yet  they  indicate  that  the  amount  of  rotation  poasible  is  greatest  iu 
the  dorsal  region,  leaving  oat  of  account  the  twistiog  possible  in  the  atlo- 
axoid  articulation.  The  three  or  four  upper  dorsal  vertebra?  moved  to- 
gether; the  greatest  rotation  appeared  to  be  in  the  third  lower  dorsal; 
lateral  deviation  (that  is,  without  rotation)  wag  possible  only  in  the 
lower  dorsal  vertebrae.  Pressure  made  on  the  floating  ribs  appeared 
to  have  little  effect  in  twisting  the  vertebra,  but  pressure  on  the 
thoracic  ribs  appeared  in  a  measure  to  aifect  the  line  of  the  spinal 
column.  Some  play  in  the  cos  to- vertebral  articulation  existed*  but 
beyond  that  point  pressure  exerted  on  the  ribs  was  transmitted  to  the 
column. 

Yolkmann'  found  that  in  life  the  greatest  possible  twist  of  the  whole 
body,  including  that  occurring  in  the  hip-jointSj  was  144%  so  that  the 
figures  here  given  are  overstatements  of  the  possible  physiological  limits 
of  rotation.  This  is  also  somewhat  greater  tlian  that  indicated  by  the 
facets  of  the  disarticulated  vertebrii%  which  would  show  that  if  the  joints 
were  tirni  there  would  be  absolutely  no  rotation  in  the  lumbar  region, 
little  iu  the  cervical,  except  in  the  atlo-axoid  articulation,  and  not  much 
in  the  dorsal  region.  A  certain  amount  of  laxity  iu  the  articulation 
allows  more  play  than  would  be  supposed  by  the  structure  of  the  bones. 
This  was  evident  on  forcibly  twisting  the  cadaver. 

The  amount  of  forward  aud  backward  motion  possible  in  an  adult  is 
much  less  than  would  be  supposed.  This  is  apparent  on  inspection,  and 
has  been  accurately  measured  by  Meyer.' 

Observation  III.  The  whole  spinal  column  of  an  adult  male,  a  dis- 
secting-room subject,  was  taken,  including  a  portion  of  the  pelvis,  and 
the  base  of  the  cranium.  The  larger  muscles  were  removed,  but  the 
ligaments  aod  smaller  muscles  w^ere  kept.  The  pelvis  w^as  firmly  held  in 
a  vise  and  a  Ijox  waij  secured  on  the  cranium  by  passing  a  rod,  firmly 
secured  to  the  box  down  into  the  medullary  canal  of  the  cervical  verte- 
brae; the  box  w^as  then  secured  so  that  it  would  move  up  aod  down,  but 
not  laterally;  weights  were  placed  in  the  box. 

It  was  found  that  the  spinal  column  could  bear  a  considerable  weight 
without  yielding  to  any  noticeable  extent.  As  the  amount  was  increased 
a  curvature  with  concavity  forward  was  seen,  which  increased  as  the 
weight  waa  increased  up  to  eighty- four  pounds.  No  rotation  of  the 
vertebne  was  observed  sn  long  as  the  weight  bore  down  directly,  but 
rotation  of  the  lower  dorsal  and  lumbar  region  was  seen  when  any  lateral 
deviation  was  made  in  the  cervical  region  j    the  amount  of  rotation  or 

*Virchow*«  Arcbiv,  1872. 

**'Dle  Statik  utid  Mecbanik  des  menschllchen  Knochengertlstes,** p.  210;  Vir- 
chow's  Archlv,  Bd,  xxiv.,  p.  22'> ;  Ibid..  B<1.  xxxvL,  18<i6,  p.  144;  Ibid.,  xxxviii.. 
p.  16. 
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deviation  was,  however,  very  small  as  compared  with  that  possible  in 
children. 

None  of  these  experiments  approximately  reproduced  the  conditions 
to  be  found  in  life,  as  the  attachments  of  the  ribs  had  been  severed  and 
the  viscera  removed.  Furthermore,  the  spinal  column  in  the  adult  is 
much  less  flexible  than  that  of  a  child  or  adolescent,  in  whom  lateral 
curvature  is  usually  observed. 

Observation  IV.  The  body  of  an  infant  of  a  year  was  prepared  in 
the  following  way :   The  thighs  were  amputated  near  the  hip- joints  and 


Fig.  101.— Experiment  to  Demoofttrate  Causation  of  Lateral  Ciirvaturv. 

the  pelvis  was  fixed  upon  the  remaining  stumps  and  secured  by  means  of 
nails  on  a  board,  long  pins  were  passed  laterally  through  the  pelvis  and 
secured  to  the  board  by  means  of  hooks,  and  the  whole  pelvis  was  then 
embedded  in  plaster- of -Paris. 

The  board  to  which  the  body  was  secured  was  then  placed  on  a  stand 
with  four  upright  rods  attached  at  the  four  comers,  to  which  rods  a  flat 
board  was  attached  so  that  it  would  slide  smoothly  up  and  down.  The 
child's  trunk  therefore  was  placed  between  two  boards,  one  being  fixed 
and  the  other  pressing  down  upon  the  child's  head.     To  keep  the  head  in 
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place  it  was  inserted  in  a  tightly  fitting  tin  cylinder  wbieh  was  fasten^ 
to  the  under  surface  of  the  board.  Weight  placed  iiijoo  the  upper  board 
(sliding  as  it  did  freely  upon  the  uprights)  hrmight  a  downward  pressure 
upon  the  child's  head  aud  shouMera*  Tu  make  the  latter  more  even,  a 
wooden  collar  was  placed  aiound  the  neck  resting  on  the  shoulders. 
Long  pins  were  then  inserted  in  tlie  spinous  processes  of  the  vertebra*  so 
that  rotation  coidd  be  more  readily  notified.  To  check  the  falling  for- 
ward of  the  neck,  a  rovd  was  placed  around  the  neck  aud  fastened  at  the 
side  to  the  uprights,  acting  as  a  check,  just  as  in  life  the  longer  muscles 
of  the  back  would  act  in  keeping  the  body  erect. 

Downward  pressure  upon  the  upper  boai'd  caused  the  child' a  back  to 
bend  backward  (convexity  backward).  When  carried  beyond  a  certain 
point  the  column  would  beinl  sideways  with  marked  rotation,  vith  the 
f-hauges  usually  noticed  in  the  ribs,  fiatteniug  on  tlieside  of  the  (-uncavity 
and  projection  on  the  side  of  the  convexity.  This  lu-ojection  was  nuist 
juarked  iu  the  middle  and  upper  dorsal  region,  but  the  amount  of  greatest 
rotation  appeared  to  be  m  the  low^er  dorsal  region.  If  the  angle  of  down- 
ward pressure  was  changed,  or  if  the  pelvis  was  tipped  so  as  to  cause  a 
curve  in  the  spinal  culuniUj  tlie  effect  of  downward  pressure  wa.s  more 
marked. 

Kotatiou  of  the  vertebra'  was,  of  coUaSCj  readily  produced  by  lateral 
pressure  twisting  the  spine  j  and  on  removing  all  downward  pressure,  by 
placing  the  cadaver  in  a  horizontal  position  rotation  and  curvature  in  the 
dorsa!  region  was  easily  made  by  twisting  the  pelvis  and  holding  the  head 
hxed,  or  rit-e  rfrsdj  the  axis  of  the  head  and  pelvis  being  kept  the  same. 

Although  a  welbmarked  scoliosis  was  thus  artificially  produced,  at- 
tended by  the  characteristic  ilatteniug  of  the  ribs  on  the  side  of  the 
concavity  and  projection  ou  that  of  the  cuuvexity,  yet  a  more  careful 
examination  appeared  to  show  that  although  this  was  the  result  of  down- 
ward pressure,  it  was  downward  pressure  not  exerted  in  a  jierfectly  verti- 
cal direction ;  for  although  the  force  was  applied  properly,  yet  it  was 
not  possible  to  prevent  some  play  in  the  cervical  region^  from  which  it 
resulted  that  the  force  fell  obliquely  upon  the  under  portion  of  tha 
spinal  column,  causing  curvature  and  necessarily  ix>tation. 

The  accompanying  illustration  {drawn  from  a  photograph)  indicates 
the  lateral  curvature  produced  in  the  experiment. 

The  photograph  of  a  case  of  lateral  curvature  in  a  grown  child  shows 
the  similarity  of  the  shape  of  the  back  m  true  lateral  curvature  to  that 
of  the  experiment. 

If  it  were  practicable  to  apply  a  force  directly  downward  and  trans* 
rait  it  through  the  cervical  and  upper  dorsal  region  without  deviationj 
the  effect  upon  the  lower  dorsal  region  would  be  tt>  cause  an  antero- 
posterior curvature. 

The  lateial  curvature  therefore  results  from  downward 
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downward  pressure  applied  obliquely  upou  some  portion  of  the  spinal 
L-ohiRiu.  Rotation  follows  from  the  anatomical  structure  of  the  inter- 
im »ckeil  vertebra*,  it  being  j^ossible  for  tliem  to  rotate  slightly,  while  the 
amount  of  tipping  sideways  (without  twisting!  which  the  articular  facetti 
permit  is  much  less. 

Rotation  takes  place  with  the  vertebral  bodies  directed  toward  the 
convexity  and  thft  spine  to  the  concavity  for  the  reason  that  the  former, 
being  larger,  are  unable  to  be  crowded  iiito  the  smaller  apace  of  the  con- 
cavity, and  are  pushed  in  the  direction  where  there  is  more  space.  The 
fact  also  has  been  jtointed  out  by  .Tudsoji,  that  the  bodies  are  free  while 
the  spines  are  held  by  muscles  which  may  give  the  former  more  freedom 
in  movement. 

From  the  above  facts  the  following  generalizations  may  be  made; 

The  effect  of  the  weight  of  the  thorax,  head,  and  shoulders  would 
be,  if  applied  in  a  vertical  direction,  to  beud  the  sjunal  column  forward 
and  backward,  but  in  tiexible  sj lines  the  Buperincnmbent  weight  rarely 
falls  directly,  and  curvature  follows.  This  is  at  tirst  a  physiological 
process,  but  it  snbse^^uentl  v  becomes,  by  the  alteration  in  the  shapes  of 
the  bones  under  alt*ned  pressure,  a  pathological  change. 

The  extent  of  the  curvature  and  the  situation  of  the  curve  will  be 
determined  by  the  attitude  habitually  taken  by  the  individual,  and  per- 
haps also  by  a  difference  in  the  resisting  power  in  different  parts  of  the 
column. 

The  injurious  effect  of  su|>erincumbent  weight  in  curving  the  spine 
is  increased  by  the  obliquity  of  the  pelvis,  or  the  inclination  of  the  shoul- 
ders so  frequently  taken  by  persona  of  weak  muscular  systems  in  sit- 
ting sideways  and  leaning.  The  curve  is  usually  in  the  dorsal  region, 
with  the  right  shoulder  raised,  as  the  majority  of  people  are  right- 
hatided. 

The  diatoiliou  is  one  of  gniwiiig  years,  and  is  more  common  in  girls 
than  boys,  for  two  reasons,  namely,  that  at  the  age  when  lateral  curva- 
ture is  ui^ually  seen  first  girls  grow  more  rapidly  than  boys,  and  their 
muscular  system  is  less  well  developed  froju  the  customary  life  habits  of 
girls  in  society.  The  effect  of  superincumbent  weight  upon  a  yielding 
spine  in  adult  life,  after  the  vertebr*u  have  ceased  to  grow,  is  to  cause  an 
increase  in  the  untero^posterior  curve  of  the  back. 

The  lack  of  noniial  resistance  of  the  btuiy  structures  of  the  spinal 
column^  in  part  or  in  whole,  may  be  supposed  t^  exist  in  certain  individ- 
uals without  the  suppositio!i  of  any  pathological  change  of  sufficient  grav- 
ity t-o  be  classed  an  nckeis.  During  the  age  of  growtii»  complete  ossilica* 
tion  of  the  different  vertebne  has  nnt  been  attaiued.  It  is  well  known  in 
certain  cases  that  in  rapidly  growing  persons  the  ossification  of  the 
spine  does  not  make  equal  progress  with  the  oasification  elsewhere. 

Alexander    Shaw    mentions   two   preparations   of   the   spine   in   the 
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Museum  of  the  Middleaex  Hospital,  where  8uch  a  conditiou  of  things 
existed/ 

Analogous  to  this  couditiou  is  that  found  in  the  kuock-knee  develop- 
ing about  the  time  of  puberty.  This  view  would  be  supported  by  Vogt, 
who  ealhi  attention  to  the  fact  that  the  development  of  ordinary  lateral 
curvature  comes  at  periods  of  the  physiological  increase  of  the  process  of 
ossification  of  the  whole  skeleton.  Vogt  describes  three  periods  of  in- 
crease of  growth:  Ist,  includes  the  first  two  years j  2d,  the  beginning  of 
the  second  dentition  in  the  seventh  year  to  the  approach  of  the  time  of 
puberty  J  3d,  the  period  of  puberty.  Fisher  writes  that  attention  should 
be  especially  directed  to  the  fact  that  mere  constant  bending  of  the  spine 
to  one  side  will  not  Induce  a  struct^iral  change;  that  there  must  exist 
also  within  the  column  itself  some  contributory  defect,  without  which 
lateral  curvature  will  not  become  developed. 

Adams  and  Fisher  believe  that  this  contributory  defect  is  in  the  struc- 
tural relaxation  or  weakness  of  the  ligaments,  rather  than  in  a  lack  of 
resistance  of  the  bones.  Fisher,  however,  himself  compares  the  condi- 
tion to  that  seen  in  knock-knee,  which  is  now  generally  regarded  to  be 
due  to  an  obscouh  rather  than  to  a  ligamentous  defect. 

The  couHtitiitional  iofluenee  in  the  development  of  lateral  curvature 
is  little  understood.  Drachmann  fuutid  that  only  a  small  portion  of  the 
amemic  and  serufulous  children  in  the  28,i>no  scholars  examined  were 
scoliotic.  An  hereditary  predisposition  to  spinal  curvature  frequently 
coexisting  with  a  consumptive  tendency  ig  mentioned  by  Adams  as  oc- 
curring iu  girls  from  seven  to  twelve  years  of  age  or  later;  and  in  those 
cases  the  cuivaturc  tends  to  increase  rapidly  and  terminate  in  a  conspicu- 
ous defonriityj  but  lateral  curvature  of  the  spine  according  to  Adams 
rarely  coexists  with  consumption.  Eulenburg  found  tliat  25  per  cent  of 
scoliutic  patieuts  showed  some  hereditary  tendency  toward  the  affection. 
Vogt  found  it  in  one-half  of  his  cases.  While  Rupprecht'  considers 
ordinary  lateral  curvature  as  rhachitic,  Lorenz  thinks  tliat  weakl^^  chil- 
dren have  ipsofitrtn  a  disposition  to  lateral  curvature;  but  he  is  unwilling 
to  say  that  in  cases  in  which  it  occurs  the  children  are  always  rhachitic; 
fur  the  lark  of  resistance  of  a  ra|udly  growing  bone  may  be  sufficient, 
under  certain  static  renditions,  to  develop  the  lateral  distortion. 

Sigfricd  Levy'  thinks  that  there  are  two  distinct  etiological  factors 
in  the  prmlnction  of  )uii>itual  scoliosis:  one,  **an  anomaly  of  nutrition/' 
a  purely  organic  matter;  secondly,  certain  mechanical  causes — faulty 
positions  of  standing  and  sitting.  Neither  one  of  the  factors  can  cause 
it  alone;    both  must  he  present  at  the  same  time.     In  support  of  this 


'  HolmM*  "Syntjem  of  Siirger}%"  vol.  iii.,  Americjm  edition* 
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lias  seen  tliree  other  such  cases  ^  and  in  over  a  hundred  casen  of  habitual 
scoliosis  which  he  has  observed,  m  every  ease  syniptoius  of  general  dis- 
tiirbauce  (as  in  the  case  related  above)  accompanied  the  developiQetit  of 
the  deformity. 

As  has  been  shown  l)y  Jtedaid,  the  position  in  which  chiUlten  in  arms 
are  carried,  if  persisted  in  for  many  honrs,  may  develop  abnormality  in 
the  shape  of  certfiin  of  the  vertebne.  This  remains  imnoticed  in  early 
yonth,  bnt  as  the  weight  of  the  tiunk  increases,  gives  to  a  w^eak-mnscled 
chihl  greater  ease  in  a  one-sided  positicjn,  and  the  position  becomes  ha- 
bitual and,  under  tlie  proper  conditions,  scoliosis  follows. 

Symmetrical  development  on  both  sides  in  the  shape  of  the  vertebral 
Imdies  is  not  the  rule,  as  was  shown  by  ]>r.  R,  Tunstall  Taylor  in  an 
exaniirjation  of  a  number  of  normal  adult  spines  in  the  Warren  Museum, 
at  the  Harvard  Medical  School. 

As  is  well  stated  by  Fi slier,  the  causes  of  lateral  curvature  are  the 
]>redisposing  and  the  proximate. 

1.  Frediaposiug  causes,  which  are  constitutional,  such  as  debility, 
rickets,  or  a  condition  ot  lack  of  resistance  in  certain  of  the  vertebrte. 

2.  J*roximate  causes  (essentially  local),  winch  disturb  the  equilibrium. 
These  are  vicious  positions,  sitting  positions,  faulty  attitudesi  empyema, 
or  any  long-continued  irregular  distrilmtion  of  weight.     To  this  can  be 

adtled  an  inequality  in  the  length  of  the  lii«bS| 
which  is  an  occasional  jJiedisposiug  cause. 
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Tlie  |tathological  changes  in  true  lateral 
curvature  are  not  those  resulting  from  any 
destructive  disease  of  the  vertebne,  but  simply 
the  alterations  of  bone  altered  under  presflure 
in  an  almonual  direction. 

Thecliauges  are  ehietiy  to  be  noticed  in  the 
spinal  column,  vix.,  the  bodies  of  the  verte- 
bra^, the  articulating  prof*esses,  and  the  spines; 
but  iji  severe  oases  all  tlie  bones  of  the  trunk 
may  \m  altered  and  also  the  pelvis.  The  mus- 
cles and  ligaments  are  altered  in  their  tonicity 
aiul  length,  and  internal  organs  may  l>e  dis- 
placed . 

The  changes  seen  necessarily  vary  accord- 
ing Uy  the  stage  of  the  aftection  and  the  de- 
gree to  which  the  deformity  has  developed,    ami   consist  chiefly  of  a 
curvature  and  torsion. 

In  tlie  tlexible  stage  of  scoliosis  no  anatomical  change  wUl  be  found  in 
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the  bones,  ligampots^  or  muscles;  but  in  the  stage  of  fixed  curves^  ami  in 
the  latest  phases  of  the  affection,  marked  distortion  of  the  vertebral 
bodies  13  to  [ye  observed. 

Wherever  a  side  curve  of  the  spine  has  taken  place  the  bodie44  are 
crowded  together  on  the  concave  and  separated  on  the  convex  side  of  the 
curve.  Growing  bone  adapts  itself  to  altered  pressure,  and  in  time  the 
vertebral  btxliea  will  be  found  thicker  on  one  side  than  the  other,  and 
changes  in  the  shape  of  the  articulating  and  transverse  processes  will 
also  take  place.  Distortion  iii  the  shape  of  the  bodies  also  oc<!urs  from 
osseous  growth  to  meet  abnormal  pressure,  as  has  been  shown  by  Wolff. 
As  has  already  been  stated^  a  twist  takes  place  m  the  spinal  colunui,  aud 
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consequently  the  transverse  processes  are  out  of  the  normal  plane ;  the 
ribs  follow  the  transverse  processes,  and  a  characteristic  projection  on 
one  side  and  flattening  on  the  ijther  occur. 

If  the  cohimo  is  curved  laterally  in  two  or  three  directions,  rotation 
necessarily  takes  place  in  diiferent  parts  of  it  in  opposite  directions, 
The  projection  of  tlie  ribs  is  naturally  more  noticeable  than  the  projection 
of  the  transverse  processes  without  ribs;  but  in  the  lumbar  region  the 
muscles  are  thrown  forward,  or  recede,  giving  a  characteristic  alteration 
in  the  contour  of  the  trunk. 

The  intervertebral  cartilages  necessarily  twist  with  the  vertebrte  and 
are  compressed  on  one  side  more  than  on  the  other  in  cases  of  marked 
curves  J  but  in  severe  cases  they  will  l>e  found  on  measurement  thicker 
on  the  side  of  convexity  than  of  concavity,  so  that  instead  of  being  Hat, 
they  are  wedge-shaped,  from  side  to  side. 

In  some  cases,  as  has  been  shown  by  Adams  and  others,  the  tips  of 
the  spines  in  severely  rotated  columns  may  he  on  a  straight  line,  while 
the  bodies  are  badly  distorted,  the  axis  of  rotation  being  near  the  spinous 
proce^ises* 
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Tot  an  understanding  of  this  torsion,  it  is  well  to  bear  in  mind  that 
the  structure  of  the  spinal  column  \s  surh  that  a  liending  to  the  side  with- 
out any  twisting  of  the  column  is  possible  only  to  a  limited  extent.  The 
purely  sidewise  motion  of  the  column,  the  only  motion  pussible  in  fish,  is 
fully  develo]:)ed  in  reptiles  and  in  some  animals,  but  is  limited  in  man. 
lu  old  people  it  may  be  almost  wanting,  though  in  fijetal  life  and  in 
infants  it  is  mu4*h  more  free. 

A  detailed  anatomical  description  of  the  structure  of  the  vertebrie  is 
bardly  necessary  for  an  understanding  of  the  phenomenon  of  torsion. 

The  mdividual  vertebne  rotate  on  each  other  to  a  limited  extent;  the 
amount  of  possible  rotation  varying  according  to  age  and  the  condition 
of  the  spine.  The  various 
parts  of  the  spinal  t'olumn 
permit  a  different  amount 
of  rotation  j  the  upper 
cervical  region  permitting 
tlie  most,  and  the  luml>ar 
region  the  least. 

When  the  demands   uf 
the  individual  require  more 
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motion  to  the  «ide  than  would  be  |^>ossible  by  the  purely  side  wise  l>ending 
of  the  column,  this  can  be  gamed  by  a  torsion  of  the  column  so  that  the 
freer  antero*posterior  movement  of  it  may  aid  the  limited  side  motion. 
k  Some  discussion  has  taken  place  as  to  whether  tlie  torsion  is  primary 
'to  the  curve  or  secondary.  Schmidt '  is  of  the  opinion  that  the  torsion  is 
primary,  as  there  is  always  a  curvature  if  torsion  exists,  but  slight  curva- 
ture may  take  place  without  torsion.  The  question  cannot  be  considered 
one  of  great  importance. 

Dr.  Judson's  excellent  experiment  to  demonstrate  the  phenomenon  of 
rotation  is  well  known,  and  can  be  uuderstood  by  a  glance  at  the  acconi- 
panyiBg  illustrations.     A  flexible  rod  is  ]>ass6d  through  the  disarticulated 
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vertebnt;  of  a  spinal  culuniii,  placed  in  their  iioriual  ordev,  one  above  an- 
other, and  kept  in  relative  position  by  nreaua  of  elastic  straps,  secured  U) 
uprights.  Increase  *>f  downward  i^ressure  demonstrates  rotation  and 
lateral  curvature. 

There  i.s,  therefore,  necessarily  a  torsion  t»f  the  spinal  column  when- 
ever it  is  bent  toward  the  side  to  any  considerable  extent;  and  wheu  a 
curved  condition  of  the  spine  beeonies  habitual  or  cons  taut  tlie  changed 

pressure  in  the  spinal  col- 
unin  produces  in  time  al- 
terations in  the  shape  of 
the  Vi^rtebral  bodies,  and 
in  the  articulating  Burfaee. 
L  o  r  e  n  z  has  el**aily 
ahowii    that   not    only   do 
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the  bodies  of  the  vertebrae  give  evidence  of  torsion  around  the  axis  of  the 
spinal  column,  but  there  is,  in  advanced  cases,  evident^e  of  torsion  of 
the  botlies  themselves  in  obli<ine  and  spiral  longitudinal  striations  ou 
the  bodn^s  in  the  place  of  the  usual  vertical  marking.  Besides  the  ro* 
tation^  as  has  hem  stated,  the  bodies  grow  in  the  direction  of  the  least 
pressure;  consequently  the  bodies  lose  their  normal  B^mmetrical  shape; 
the  spinal  canal  becomes  irregularly  oval  in  sbaiw?.,  and  the  transverse 
and  articular  jjrocesses  are  altered  according  to  tlie  jjosition  of  the  vcr- 
tebncj    those  on  the  crowded  side  benig  broader  and  lower  than  on  the 
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Qi>iivex  side*  The  shape  of  the  vertebrte  is  indicated  in  the  accompany- 
ing pictures  (Figs.  llU  and  111),  but  it  must  be  borne  in  mind  that  the 
vertebrie  vary  necessarily  according  to  their  relative  i>c)sition  in  the  curve 
and  tu  the  direction  in  which  they  receive  the  superineumbeut  pressure. 

The  alterations  of  the  bonea  in  the  vertebral  column  are  not  to  be 
studied  in  the  individual  vertebnc.  The  whule  column  is  twisted  and  all 
the  bunea  are  necessarily  altered  according  to  the  abnormal  positions,  as 
a  result  of  those  atrophic  changes  in  bone  which  always  residt  from 
abnormal  pressure  or  weight  bearing. 

The  ribs  are  not  only  rotated,  but  altered  in  shape,  as  is  seen  in  the 

nipanying  picture  (Fig.  114).  They  are  also  altered  in  the  line  of 
lir  obliquity,  being  lowered  on  the  side  of  the  concavity  of  the  curve. 

The  contour  of  the  thorax  is  changed  from  the  altered  shape  of  the 
ibe;  the  clavicles  remain  unchanged  j  but  the  tip  of  the  sternnm  may 

deflected  from  the  median  line.  Tlie  ribs  project  backward  at  the 
angle  on  the  side  of  the  convexity  of  the  curve  and  forward  in  the  line 
of  the  concavity. 

A  cross  section  of  the  thorax  shows  an  alteration  of  the  diagonal  axes 
of  the  chest,  which  should  normally  be  equal,  but  in  the  ordinary  dorsal 
right  convex  cm*ve  the  diagonal  axis  from  the  left  front  side  to  the  right 
back  side  of  the  thorax  is  longer  than  the  other  side. 

The  different  halves  of  the  thorax,  on  cross  section,  should  be  sym- 
letrical  normally,  b\it  in  lateral  curvature  the  portion  on  the  convex  side 
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waller  than  that  on  the  concave  side,  owing  to  the  flattening  of  the 
The  vertebral  bodies  are  also  crowded  into  this  half  of  the  thorax, 
so  that  there  is  less  room  for  expansion  of  the  lung  on  that  side  than  on 
the  other  side.    . 

In  the  severest  cases  of  distortion,  the  lower  ribs  on  one  side  may  rest 
upon  the  crest  of  the  ilium  or  even  sink  into  the  pelvic  cavity. 
k       The  muscles  of  the  spinal  column  in  an  early  case  of  lateral  curvature 
■are  unaffected,  except  in  cases  of  a  purely  paralytic  nature. 
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Adams  found  in  dissections  of  ^advaiieed  cases  that  the  muscles  on 
both  sides  of  the  spine  **  were  much  wasted^  reduced  to  very  thin  layers, 
pale  in  color^  and  in  more  or  less  advanced  stages  of  fatty  degeneration, 
which  probably  commences  in  the  muscles  in  the  concavity  of  the  curve^ 
those  on  the  convexity  wasting  at  a  in ueh  later  period."  (The  muscles 
in  the  c-oncavity  of  the  carve  are  found  neither  prominent  nor  rigid.) 

In  advanced  cases  of  lateral  cnrvattire,  tb©  ligaments  on  the  concave 
side  of  the  spiual  coJumn  are  shortened  and  those  on  the  convex  side  are 
elongated.  This  is  the  result  of  adaptive  shortening  of  them,  and  is  not 
found  ill  the  early  stages  of  the  affection. 

Distortion  of  thr  Pritm  in  Ca.^es  of  Lateral  Cttrrature  of  the  Spine, — 
The  pelvis  is  not  necessarily  distorted  in  lateral  curvature  of  the  spine, 

but  the  bones  of  the  pelvis  may,  if  not 
hufficientty  unyielding  in  their  structure, 
become  altered  by  abnormal  pressure  or 
strain.  The  pelvis  may  assume  the  posi- 
tion of  obliquity  from  a  prommence  of 
one  hip  due  to  the  uncovering  of  the  crest 
of  the  ilium  by  the  over-projeetiiig  ribs, 
but  true  obliquity  is  exceptional. 

When    there    is    irregularity   in    the 
length  of  the  legs*  obliquity  of  the  pelvis 
necessarily  exists.     The  prominence  and 
rigidity-  of  the  spinal  muscles  in  the  lum* 
L>ar    region    frequently  seen    on  the  con- 
vexity of  the  sharp  lumbar  curve    often 
convey  to  the  toucli  a  doubtful  sense  of  fluctuation,  and  have  frequently 
led  to  the  suspicion  of  an  abscess.     The  spinal  cord  is  not  affected  by 
lateral  curvature. 

The  spinal  nerv<^s  in  consequence  of  the  large  size  of  the  foramina  are 
not  liaUe  to  suffer  eompre^ion  exoept  in  eases  of  great  distortion. 

It^memfr  cf  Latrnd  CntvtUur^  in  Canting  DispUieemeni  of  Abdominal 
riiwrM-^Tbe  abdominal  viscera  are  less  likely  to  be  displaced,  even  in 
aereire  easea,  than  the  thoracic  organs^  though  the  liver  may  be  out  of 
plaoe  and  allered  m  form,  acconlmg  to  the  direction  and  extent  of  the 
spinal  dJeiortioii.  The  spleen  may  suffer  some  compression,  and  the  aorta 
te  neoeeaartly  dispLaoed;  Adams  reports  a  ease  in  which  at  a  post-mortem 
exrainaiioii  be  was  barely  able  to  pwo  the  hand  between  the  bodiee  of 
th»  wttbivo  Mid  the  nba.  The  lung  on  the  convexity  of  the  curve  is, 
llMtefoi^  mitcli  more  eompressed  Md  flai«Mied,  and  the  thoracic  cavity  on 
LTity  of  the  eurve  is  alwayt  found  to  be  umdi  larger  than  would  be 
expeelcd.  The  lung  on  the  ooncavity  of  thi»  curve  may  be  alteiM  m  form, 
iMJlia  Ml  diniiaisbed  In  balk  as  on  ihe  side  of  eon^iocity  The  heart  is 
$mm%Xfy  lomd  41ipliM!<ed  toward  HieconmiTit^  of  Osenrre  in  severe  cases. 
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A  diaguosis  of  lateral  curyatiire,  in  a  severe  case,  is  so  simple  that  an 
inspection  of  the  patient  is  all  that  in  required. 

In  the  iess-marked  cases,  however,  the  recognition  of  the  tt'ue  nature 
of  the  deformity  is  not  so  easy,  and  a  careful  examination  is  necessary, 
not  only  for  the  exclusion  of  other  affections  of  the  spine,  but  also  fur  an 
iDsight  into  the  stage  and  |uogress  of  the  lateral  curvature,  and  the 
amount  of  rotation  and  bony  change  in  the  spinal  column. 

The  method  of  examination  of  a  ease  of  lateral  curvature  is  as  follows: 

The  patient's  back  should  be  bared  to  the  level  of  the  trochanters, 
ttnd  the  arms  should  be  allowed  to  hang  free.  The  most  natural  attitude 
standing  should  be  noted  and  also  the  position  of  the  patient  in  an 
pt  to  stand  in  as  straight  a  position  as  is  possible;  the  tips  of  the 
spinous  processes  are  to  be  marked  with  a  crayon  and  also  the  ends  of 
the  scapiihe.  To  determine  the  central  line  a  strings  to  wbich  a  slight 
weight  is  attached,  is  hong  from  the  seventh  cervical  vertebra  (to  which 
it  can  be  fixed  by  a  piece  of  adhesive  plaster),  the  string  being  long 
enough  to  haijg  to  the  cleft  of  the  buttock.  The  distance  of  the  tii>s  of 
the  scapulna  (the  arms  being  crossed  in  front  of  the  chest)  from  this  cen- 
tral line  should  be  measured,  and  also  the  distances  from  this  line  to  the 
lK)ints  of  greatest  curvature  of  the  line  of  the  spinous  process.  These 
points  being  noted »  the  slope  of  the  shoulders,  the  outlines  of  the  sides  of 
the  trunk,  and  the  contour  of  the  back,  as  well  as  any  lack  of  symmetry 
or  unilateral  fulness,  should  be  carefully  reciirded,  lx>th  when  the  patient 
is  standing  and  in  the  stooping  position,  with  the  back  well  arched.  If  a 
deviation  of  the  line  of  the  spinous  processes  is  observed,  a  lack  of  sym- 
metry of  outline,  or  a  unilateral  projection  of  the  ribs  or  scapukt?,  in  the 
erect  position,  the  patient  should  be  suspended  b}^  means  of  a  head  sling 
and  also  made  to  lie  in  a  recumbent  position  upon  the  face.  A  marked 
alteration  of  the  curvature,  contour,  or  outlines  following  removal  of  the 
superincumbent  weight  is  of  particular  importance. 

The  inspection  of  the  arched  back,  stooping  from  a  sitting  position,  is 
portant^  any  rotation  of  the  fixed  ribs  due  to  osseous  change  is  easily 
detected  in  the  ]ack  of  symmetry  and  projection  of  one  side  more  than 
the  other. 

The  flexibility  of  the  spine  should  be  tested  by  causing  the  patient  to 
Btand  tirst  with  one  foot,  and  then  the  other  upon  a  series  of  blocks  half 
an  inch  in  thickness,  and  testing  what  height  can  be  placed  under  the 
patient* s  foot  without  preventing  her  fi'om  standing  upon  both  legs  with 
the  limbs  straight  aud  without  flexion  at  the  knee  j  this  tests  the  lateral 
ttexibility  in  the  lower  part  of  the  spinal  column.  In  testing  the  flexi- 
bility higher  np,  the  patient  should  be  seated  on  a  stool,  and  one  hand 
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of  an  assistant  he  jilaced  \i|X>ti  her  side,  aliove  tlie  crest  of  the  iliuiu, 
while  t\w  utlier  hantl  slioiild  Ij*  platted  upon  the  crest  of  the  ilium.     The 

patient  should  then  lie  directed  to  bead 
sideways  toward  the  side  of  the  higher 
hand,  and  tlte  amount  of  this  motion, 
without  tilting  of  the  pelvis,  is  to  be 
noted. 

The  lateral  Hexihility  can  be  often 
readily  seen  by  directitig  the  patient  to 
bend  t^>  ruie  side,  keeping  the  legs  straight 
and  avoiding  twisting  the  pelvis. 

The  amount  of  jiossible  nitation  of 
the  spine  may  also  be  of  in^portauce; 
in  w^hieh  case  the  patient;  shonldsitupm 
a  revolving  stool  with  the  shouldei^ 
hekl  firmly  by  an  assistant  wdien  the 
amount  of  jiossible  revolution  of  the 
stool  in  one  direction  or  another,  without 
turuiog  the  shoulders,  can  be  approxi- 
nmtely  estimateii. 

It  is  not  always  necessary  to  exauiiiie 
the  front  of  the  patientVa  trunk,  VVheu 
this  is  done,  tlie  projection  of  the  ribs  in 
fronts  aud  the  difference  in  the  pronn* 
nence  or  fiatness  of  the  two  breasts,  the 
deviation  of  tlie  tip  of  the  sternum  and 
of  the  umbilicus  from  the  median  liue 
are  of  importance,  as  indicating  the 
amount  of  structural  change  winch  has 
taken  place. 

The  strength  of  the  ninseles  of  the 
j^iatient*s  bat-k  luay  be  tested  by  means 
of  a  dynamometer,  or  spring  balance^ 
and  the  height  and  weight  shouW  Ije  re- 
corded and  compared  with  the  normal 
standard  fm*  the  age  as  given. 

A  diagntisis  of  lateral  curvature  ia 
the  early  stage  is  to  be  made  by  ob- 
serving  in  auy  case  an  habitnal  lack  of  sytunietry  in  the  outline  of  the 
sides  of  the  trunk,  the  slope  of  the  shoulders,  or  cunt-tmr  of  the  back,  iu 
the  unnatural  projection  of  oue  slionlder  blade  or  a  jxjrtion  of  the  trunk 
on  one  side  or  of  one  hip;  and  on  a  constant  deviation  of  the  line  of  the 
spimius  processes  from  the  vertical  liue. 

An  accidental  assumption  of  any  position  with  the  pruniinence  of 
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these  sympboras  does  not  necessarily  constitute  lateral  curvature;  but  the 
constant  habitual  assuuiptiou  of  such  a  position,  when  the  patient  stands 
ill  the  attitude  of  ease  and  greatest  comfort,  luiist  be  regarded  as  a  lateral 
curvature  either  of  a  flexible  or  fixed  type, 

Adaniis  and  F'sher  elaiui  that  a  distinotion  should  be  made  between 
deviations  and  curvatures  of  the  spinal  column,  and  state  that  much  of 
the  confusion  regarding  eaiisation  and  the  results  of  treatment  is  from 
a  lack  of  this  important  distinction.  This  distinction,  however,  is  not 
always  a  practical  one,  as  in  the  early  stage  of  lateral  curvature  before 
fixation  has  occurred  permanent  rotation  is  not  always  recognizable. 

The  anu:junt  of  fixed  station  is  best  indicated  hy  the  amount  of  imi- 
lateral  projection  of  the  ribs  at  the  level  of  the  shoulder  or  in  the  hollow 
of  the  back  when  the  patient  bends  forward  or  is  recumbent. 

The  amount  of  osseous  and  li|jamentoua  change  is  iudicated  by  the 
amount  of  stiffness  ur  the  slight  change  in  the  curves  and  asymuietrical 
symptoms  as  the  patient  alters  the  position  standiugj  lying,  or  in  suspen- 
eion. 

In  this  way  it  is  jjossible  to  determine  the  amount  of  progress  the 
distortion  has  made,  and  the  stage  of  the  aifection. 

A  notal>!e  error  in  the  diagnosis  of  lateral  curvature  is  recorded  by 
>Ir.  Adams  in  the  practice  of  surgeons  of  the  last  generation,  which 
seems  hardly  possible  at  the  present  time.  The  relaxed  muscles  in  the 
lumbar  region  in  a  case  of 
sever©  lateral  curvature  were 
mistaken  for  a  deep  abscessj 
and  operative  meai^ures  were 
advised  by  several  surgeons 
of  prominence.  The  subse- 
(pieut  result  proved  the  swell- 
itjg  to  be  purely  the  deep 
musHJular  tissue  iu  the  loin 
made  prominent  by  ttie  ro- 
tated transverse  verfcebrie  on 
the  convexity  of  a  lumbar 
curve. 

The  writers  can  record  a 
large  dorsal  lateral  curve 
with  severe  rotation  of  the 
ribs  which  was  mistaken  by 

a  physician  (a  skilled  specialist  in  diseases  of  the  chest)  for  an  obscure 
form  of  pleural  effusion. 

Lateral  curvature  is  not  infrequently  confounded  with  caries  of  the 
spine  through  simple  ignorance  of  the  nature  of  either  affection,  both  beiug 
classed  as  chronic  spinal  affections*     In  pronounced  lateral  curvature, 
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tJie  lateral  twist  and  the  rotation  are  essential Ij  different  from  the  curve 
of  Pott's  disease,  which  is  chiefly  aii  an tero- posterior  curve.  In  the 
former,  rotation  is  an  unmistakable  symptom;  in  the  latter,  it  is  absent 
or  slight  In  tlie  slighter  cases  of  lateral  curvature  the  spine  is  iiexible, 
and  the  lateral  curve  diminishes  or  disappears  on  recumbency;  and  there 
is  never  a  sharp  aiigidar  projection.  In  Pott's  disease  the  spine  is  not 
flexible  but  stifF^  the  curve  is  angular,  aud  it  does  not  disappear  on 
recumbency. 

Methods  of  RKfouDiNti  Lateral  Curvaturk, 

For  clinical  purposes  a  careful  record  of  lat-eral  curvature  is  necessary. 

Ill  recording  lateral  curvature  it  is  necessary  to  note  the  flexibility  of 

the  spine,  the  curve,  and  the  amount  of  twist  or  rotation.     Nothing  is 

better  than  photographs  carefully 
taken.  For  this  purpose  the  spi- 
nous processes  should  be  marked^ 
and  a  line  drawn  from  the  anterior 
superior  siiine  to  the  cleft  of  the 
Inittocks,  which  may  be  termed  the 
median  line  of  the  body.  The 
patieut  if  standing  should  be  placed 
squarely  before  a  eainera  and  pho- 
tographed with  such  arrangement 
of  light  as  to  prevent  strong 
shallows.  A  photograph  shoidd 
also  iw  taken  with  the  patient  re- 
cumbent up* HI  a  hard  surface  with 
the  anterior  superior  spices  and 
the  shoulders  in  contact  with  the 
surface  upon  which  the  patient  lies, 
thus  securing  a  fixed  position^  if 
the  head  is  dropped  over  the  edge 
of  the  table,  the  arms  are  extended 
at  right  angles,  and  the  catuera  is 
suitably  placed,  a  photograph  can 
be  taken  in  a  profile  of  the  cross-sec- 
tion of  the  back,  thus  showing  the 
rotation.  The  rotation  can  also  be 
photographed  if  the  standing  pa- 
tient stoops  and  the  camera  is 
focuased  on  the  portion  of  the  back 
showing  the  greatest  rotation  of  the  spine.  If  the  camera  is  placed 
directly  above  the  patient  lying  flat  upon  the  face  and  the  picture  com* 
pared  with  that  of  the  standing  posit  ion »   the  amount  of  flexibility  of 


¥m.  118, -TIjivM  lYiiiiie  Mr  Uf^-itTlIni?  Fte- 
vlntloiu   *ir    the   Spliit'.      (riilldri'ifi*    H<)HpttA] 

ni*r«>r(..> 


4 


I 
■ 


L AT Kli A L   t'URVATUKE    OP^   THE   SPINE, 


11  a 
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the  spine  aad  of  tlie  amount  of  lixed  curve  can  be  estimated  liy  the 
change  in  the  marked  lines. 

A  more  ready  but  less  reliable  means  of  record  can  l>e  furnished  by 
the  following  measurements  made  and  recorded  from  the  bony  points  and 
lines  previously  marked  upon  the  bark :  First,  tbe  distances  between  the 
middle  line  and  the  pjint  of  maximum  curve  of  the  line  of  the  spines  in 
B  the  upper  and  lower  curve  if  both  exist  \  second,  the  distance  from  the 
spine  of  the  seventh  cervical  vertebra  to  the  point  where  the  median  line 
crosses  the  line  of  curve. 

These  measurements,  taken  of  the  patient  lying  and  standing  and 
compared,  indicate  by  their  difference  the  amount  of  tixedness  of  the 
cuTve,  and  as  they  are  taken  from  anatomical  landmarks  easily  found  are 
of  sufficient  accuracy  for  ordinary  practical  purposes* 

An  accurate  record  of  rotation  is  more  easily  made  if  the  ]>atient  is 

reeuinbent;  the  ninscles  are  relaxed  and  there  is  less  danger  of  error  from 

mnscmlar  effort  of  the  patient.     A  cpjss  tracing  of  the  back  taken  at  a 

recorded  |>oint  and  at  a  measured  distance  from  tbe  vertebra  prominens 

^^^if  reasonable  areuracy  if  carefully  made. 

H  No  accurate  data  are  in  existence  which  enable  ns  to  form  a  definite 
progno>8is.  Two  errors  in  prognasi^  are  common.  First,  that  the  disease 
is  of  the  moat  serious  nature;  second,  that  it  is  a  trivial  affection  and 
will  be  readily  outgrown  by  tlie  patient.  The  fact  is,  that  in  the  larger 
number  of  these  cases  the  affection  is  a  aelf-limited  one,  occasioning 
slight  deformity,  which  persists  through  life,  causing  no  trouble  and 
recognized  only  by  the  dressmaker  or  l)y  some  near  relative. 

In  other  eases,  however,  the  disease  becomes  decidedly  worse  as  the 
ilefonnity  increases,  and  a  pitiable  distortion  follows,  causing  a  great 
deal  of  neuralgic  pain  and  a  marked  deformity. 

It  is  impossible  to  state  positively  in  what  instances  an  increase  of  the 
curve  will  take  place  and  when  they  can  be  relied  upon  to  remain  stationary. 

Bit  may,  however,  be  said  that  when  the  physical  condition  during  the 
growing  period  remains  constantly  below  the  proiier  standard,  and  when 
the  patient's  growth  is  rapid,  an  increase  of  curve  is  to  be  apprehended. 
The  decrease  or  diminution  of  lateral  curvature  from  simple  growth  with- 
out treatment  is  not  to  be  expected. 

Sometimes  the  disease  may  remain  to  a  slight  extent  during  girlhood 
and  early  womanhood,  developing  an  increase  at  a  period  past  middle 
life.  Such  cases  are  rare,  and  are  dependent  upon  a  loss  of  general 
healtli. 

B  lo  determining  the  prognosis  in  any  given  ease  the  following  facts 
mnat  b^  ascdrtained  and  borne  in  mind : 
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First,  the  probable  rate  of  growth.  This  can  be  ascertained 
patient's  height,  the  hereditarj^  teiideney  toward  height  as  ascertained  by 
the  height  of  the  parents  and  the  parents'  families.  The  general  opinion 
is  that  completion  of  growth  exerts  a  powerful  influence  in  arresting 
progress  of  the  cnrvatnre.  In  a  girl  of  health  at  the  age  of  twenty,  with 
only  a  slight  degree  of  curvature,  this  may  remain  without  increase  for 
life,  or  for  a  while;  but  there  remains  a  liability  to  increase,  and  Adams 
notes  a  case  in  which  a  patient,  with  a  slight  curvature  up  to  the  age  of 
forty,  developed  a  very  severe  curvature  at  sixty  owing  to  faikire  of 
general  health. 

The  physician  should  bear  in  mind  certain  facts  as  to  the  rate  of 
growth  of  children.  Malling-Hanseii/  as  director  of  the  Koyal  Deaf  and 
Dumb  Institution,  has  examined  one  Iniudred  aiid  thirty  children,  weigh- 
ing them  at  different  times.  The  boys  were  weighed  at  <1  a.  m.  and  1*  r.M. 
The  girls  were  weighed  once  a  day,  at  2  p.m.  He  found  that  a  child 
might  weigh  from  one  to  two  pounds  heavier  at  night  than  in  the  morn- 
ing, and  be  more  than  one  pound  atul  a  half  lighter  in  the  morning  than 
it  was  in  the  evening  before  exerriae.  Bathing  did  not  influence  the 
weight.  There  was  always  an  increase  after  a  full  meal.  He  found  that 
there  were  three  periods  in  which  the  weight  varied :  first,  a  period  of 
decrease  from  the  middle  of  May  in  each  year  to  the  middle  of  July;  a 
period  of  increase  of  great  importam-e  from  the  middle  of  July  to  the 
middle  of  November;  and  then  a  period  in  whirh  the  child's  weight  in- 
creased slightly,  but  often  remained  stationary »  and  might  even  diminish, 
from  the  middle  of  Xovember  to  the  middle  of  May.  Temperature  had 
an  effect  upon  increase  and  decrease,  increase  of  temperature  being  accom- 
panied by  increase  in  weight,  and  rlre  t^ersa.  Boys  consumed  one-flfth 
more  than  girls. 

In  general  it  may  be  said  that  if  a  patient  has  gahied  full  height  and 
development  in  flgiire,  any  increase  in  growth  is  not  often  to  be  expected, 
and  that  an  iucrease  in  curve  ia  not  probable  after  the  osseous  system  has 
liecome  thoroughly  formed. 

The  conclusions  of  Pravaz  are  well  expressed,  who  considers  that 
'*  the  patient's  general  condition  is  of  great  importance  in  the  prognosis 
of  lateral  curvature.  Chlorosis  and  imperfect  nutrition  are  unfavorable 
to  the  re-establishment  of  the  figure.  In  general,  recovery  of  the  figure 
is  more  to  be  expected  in  younger  than  in  older  patients,  but  the  w^riter 
wishes  to  warn  against  the  prevalent  idea  that  patients  will  grow  out  of 
a  curve  of  the  spine.  The  prognosis  in  curvature  following  phthisis  is 
unfavorable,  and  distortions  due  to  disturbfinces  of  mu.Hcular  action  are 
often  very  diflicult  to  treat,  and  rickety  distortions  are  more  unfavorable 
for  treatment  than  those  due  to  a  loss  of  flexihility  of  the  spine  in  chil- 
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The  prognosis  is  not  good,  so  far  as  iuiproveinent  ot  tlie  eirrve  is  c<jii- 
sideredj  in  paralytic  aud  rhachitic  cases. 

The  lateral  curvature  seen  in  early  Pott's  disease  is  easily  correlated 
by  the  proper  treatment  for  caries  of  the  spine.  The  deformity  which 
comes  on  in  the  later  stages  and  is  dependent  on  osseous  change  is  irre- 
mediable, 

FliEVKNTlVK    MEAWUKKii, 
i 

As  faulty  attitudes  exert  an  important  influence  in  causing  lateral 
curvature  a,  the  avoidance  of  these  is  of  importance  in  preventing  curves. 
The  attitude  assumed  in  sitting  is  necessarily  of  great  importance, 

Schenk  '  has  studied  the  attitude  in  writing  assumed  by  200  school 
children.  In  UJO  the  trunk  was  found  inclined  with  a  convexity  of  a 
lower  dorsal  curve.  In  .H4  the  trunk  inclined  toward  the  right,  but  the 
body  twisted  toward  the  left.  In  only  (J  was  there  no  twist  of  the  body. 
In  only  38  was  the  transverse  axis  of  tlie  body  parallel  with  the  desk, 
and  in  the  others  the  pelvis  was  twisted  obliiiuely  to  the  right. 

Scudder'  has  demonstrated  the  injurious  effects  of  imperfect  school 
seating  in  the  Boston  schools. 

The  writers  have  taken  the  opportunity  to  examuie  the  attitude  assumed 
in  writing  by  8ixty -seven  healthy  adult  males,  while  writing  in  a  three- 
hour  written  examination.  At  the  end  of  two  hours  the  attitudes  were 
observed.  In  all  the  paper  was  inclined  slightly,  so  that  the  written  line 
formed  an  angle  with  the  cross  axis  of  the  thorax.  This  atigle  varied  from 
ten  degrees  to  a  right  angle.  The  inclination  of  the  paper  was  always 
such  that  the  right  upper  corner  was  in  front  of  the  left.  In  a  large 
majority  of  the  writers  the  left  side  of  the  lii[)  was  in  front  of  the  right, 
the  left  shoulder  in  front  of  the  right,  but  the  left  ear  was  usually  slightly 
lower  than  the  right  and  somewhat  behind  it*  In  all  cases,  therefore, 
there  was  a  slight  rotation  of  the  spinal  column.  The  trunk  in  three- 
fourths  of  the  writers  was  inclined  to  the  left,  in  at>out  one-tpiarter  tt>  the 
right,  and  in  the  remainder  it  was  held  erect. 

It  may  be  faiily  assumed  that,  if  a  twist  of  the  spinal  f^olumti  is  inva- 
riable in  writing  in  strong  men,  faidty  attitudes  will  be  eipially  common 
in  weakly  children. 

The  pj'oper  attitude  during  writing  is  with  the  transverse  axis  of  the 
trunk  parallel  with  the  edge  of  the  w^riting  table.  The  forearms  sltould 
rest  at  least  two-thirds  of  their  length  upon  the  table.  The  trunk  should 
be  held  erect,  tlie  legs  should  be  straight  before  the  trunk,  and  the  feet 
should  rest  upon  a  sloping  cricket  which  rests  and  steadies  the  legs. 
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The  propter  attitude  iu  writing  in  schools  is  favoretl  by  teaching  the 
perpeudiciilar  in  place  of  slanting  writing. 

S<fnU, — Chairs  used  by  children  frequently  do  not  properly  support 
the  back  muscles,  which  may  l>e  unduly  stretched  and  thereby  weakened. 
Children  often  assume  faidty  attitudes  simply  for  the  reason  that  proper 
support  is  not  furnished  the  lower  part  of  the  back. 

A  fruitful  source  of  faulty  attitudes  in  sitting  is  furnished  by  chairs, 
which|  not  fitting  the  child  or  8up^x>rtiiig  the  back  properly,  induce  the 
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patient  to  sit  sideways,  the  trunk  being  supiiorted  uu  one  tuberosity  of 
the  ischium.  The  seat  of  tlie  chair  in  which  the  child  is  to  sit  for  any 
length  of  time  should  not  be  deeper  than  the  length  of  the  thighs  ov  higher 
than  the  length  of  the  legs;  its  back  should  not  be  above  the  shoulders 
and  should  be  arched  so  as  to  tit  in  the  hollow  of  the  backj  or  if  this  is 
not  practicable,  hard  cushions  or  false  chair  backs  made  of  leather  sti  fifeued 
with  steel  should  be  placed  in  the  back  of  the  chair  so  litted  as  to  act 
as  a  proper  support. 

For  children  with  w^eak  backs  it  is  advisable  that  the  lower  part  of 
the  back  should  be  well  supported.  If  this  is  not  done,  the  large  mus- 
cles of  the  back  will  be  unduly  strained,  as  they  are  inserted  into  the 
broad  fascia,  which  is  attached  to  the  sacrum  and  iliac  bones,  and  faulty 
attitudes  will  be  instinctively  assumed  by  the  patient.  This  is  shown  if 
tracings  be  taken  of  the  back  of  a  child  in  the  various  attitudes  of  sitting, 
leaning  forward,  Imckward*  and  sitting  unsupported* 

The  back  of  the  chair  should  slope  backward  slightly,  forming  an 
angle  of  lOfP  to  llO'^  with  the  seat.  The  back  of  the  chair  shoidd  be 
arched  with  tlie  convexity  forward,  the  greatest  convexity  correaj>onding 
to  the  physiological  curve  in  the  hollow  of  the  back.     The  back  of  the 
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chair  should  be  constructed  so  that  it  will  serve  as  a  comfortable  support 
to  the  whok  spii^e  when  the  cliild  leans  backward.  The  backa  of  moat 
chairs  simply  touch  the  shoulders  of  children  in  the  upper  dorsal  region, 
Liebreich's  school  chair  is  desigued  to  meet  this  end.  Staffel  has 
advised  the  use  of  a  lumbar  back  rest,  which  can  be  secured  to  a  chair  at 
a  proper  height;  it  should  be  narrow  enough  to  lit  into  the  lumbar  region. 
The  following  measurements*  are  adapted  from  Staffel  i  ' 


I. 

Height  from  Beat  to  floor  .,...,.,....* iV*\  cm. 

Fleiglit  from  m?at  to  middle  of  lumbar  pro- 
jection of  cliair , :i[    *' 

From  edge  of  aeat  to  vertical  Hue  drawn  from 

Iimibrtr  projectimi  lu  seat  ,,.,...._.....,     2<J    " 


II 


IlL 


U  1* 

12  15 

yesire. 

yfjirs. 

;^7  cm. 

42  till. 

2^J    '' 

:>'>    " 

m   " 

34    *« 

"r 


IV. 

Adult 
47  cm. 


I 

^ 


fi^ 


tt 


The  picture  illii.strates  a  form  of  scliool  chair  which  will  be  found 
to  support  tho  hollow  of  the  back.     The  writing  table  should  be  at  a 

height  proportionate  to  the  height 
of  the  person  sitting.  The  dis- 
tance from  the  top  of  the  seat  to  the 
tujj  of  the  table  should  be  one-eighth 
of  the  height  of  a  girl,  and  one- 
seventh  of  that  of  a  boy.  The 
height  can  also  be  determined  in 
the  following  ready  way :  The  dis- 
tance from  the  olecranon  of  the 
bent  arm  to  the  seat  with  two  in- 
ches added  should  be  the  distance 
from  the  seat  to  the  top  of  the 
desk.  The  edge  of  the  table 
should  be  just  over  the  edge  of  the 
chair.  The  inclination  of  the  top 
of  the  desk  should  be  a  slope  of  two 
inches  in  a  breadth  of  twelve. 

A  chair  furnishing  support  to 
the  back  and  permitting  a  change 
of  position  without  logg  of  support 
has  been  devised  by  Professor 
Miller  of  the  Massachusetts  Institute  of  Technology  and  Dr.  Stone  of 
Boston  (Fig.  120)/- 

Att'Umh  duriufj  Sieep* — The  attitude  during  sleep  is  of  importance. 
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To  (leterroine  tlie  attitudea  usually  assuaied  by  children,  the  accompany- 
ing observationa  were  luade  by  Brackett,  who  was  allowed,  by  the  cour- 
tesy of  the  Bu per inten dent,  to  examine  the  decubitus  of  the  chidren  in  the 
Ma  reel  la  Street  Home,  Boston. 

Three  hondred  and  twenty  healthy  children  were  observed  with  refer- 
ence to  the  decubitus  while  asleep.  Of  this  number  156  were  boys,  164 
girls*  The  majority  were  l^etween  six  and  fourteen  years  of  age,  and  all 
between  four  and  sixteen.  It  was  noted  whether  the  child  was  lyhig  on 
the  back,  aide,  or  stomach.  In  many  instances  the  decubitus  was  so  nearly 
dorsal  that  it  was  a  question  under  what  head  it  should  be  plaeedj  but  none 
were  considered  as  lying  on  the  side  unless  the  position  was  such  that  the 
pressure  was  borne  on  one  side  of  the  thorax.  In  about  three-fourths  of 
the  number  seen,  the  position  was  easy,  the  body  straight,  and  head  on 
the  pillow.  In  several  the  head  was  so  thoroughly  wi-apped  in  the 
blanket  that  it  could  not  be  removed  without  almost  shaking  the  child 
out.  Among  those  ni>t  lying  on  the  back,  the  favorite  position  was  on 
the  side,  with  the  knet*g  drawn  up  nearlj^  to  the  abdomen,  and  the  head 
bent  forward  toward  the  thorax.  Among  the  girls,  this  position  was 
more  common  and  more  extreme.  Otie  position  was  seen  closely  resem- 
bling that  of  the  foetus  in  utero.  Tlie  child,  a  boy  of  five,  wag  sitting  on 
the  right  buttwk,  with  the  body  thrown  forward  and  to  the  right  side, 
with  the  knees  in  apjiosition  to  the  thorax,  and  the  feet  crossed.  The 
bead  had  fallen  forward,  the  face  resting  on  the  knees,  one  arm  laj' 
across  the  chest|  the  right  seeming  to  be  under  the  side.  In  this  position 
the  child  was  soundly  asleep,  and  required  a  shaking  to  be  aroused. 

The  figures  show  the  positions  to  be  abcnit  equally  distributed  among 
the  three — back,  right  and  left  side,  except  with  the  boys  from  ten  to 
fourteen*  among  whom  there  were  a  majority  on  the  back.  In  the  others 
the  age  did  not  seem  to  intluenco  the  tendency. 
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Dr.  Hare,  of  Boston,  examined  the  decubitus  of  the  liealthy  inmates 
in  one  of  the  penal  institutions  of  Boston,  recording  the  positions  observed 
after  10  p.m.,  that  is,  from  one  to  two  hours  after  the  time  the  inmates 
to  bed. 

The  results  were  as  follows : 
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The  decubitus  of  the  boys  in  this  table  is  ta  be  noticed. 

The  frequency  of  the  decubitus  on  the  right  side  is  quite  marked,  and 
is  explained  by  tbe  fact  that  the  boys  were  all  refiuired  to  lie  upon  the 
right  side  when  they  went  to  sleep  to  prevent  conversation;  two  hours 
later  some  had  turned  on  the  face,  some  upon  the  left  side. 

It  will  be  seen  that  the  moat  common  attitude  in  sleep  is  upon  the 
side,  but  that  decubitus  uj>on  the  back  is  more  common  than  on  eittier 
single  side.  The  right  side  is  more  commonly  lain  on  than  the  left,  but 
the  difference  is  slight  j  young  children  and  men  not  infrequently  lie  upOD 
the  belly,  but  the  attitude  is  not  assumed  by  women  or  growing  girls. 

The  fact  that  a  right-sided  decubitus  is  to  be  avoided  in  a  right  dorsal 
convex  curve  makes  these  facts  of  value. 

Faulty  attitudes  are  frequently  assumed  in  walking  and  in  stamUng, 
eepecially  by  yovuig  children.  The  habit  of  standing  upon  one  leg  is 
usually  a  habit,  but  in  sitme  cases  it  may  l»e  due  to  a  muscular  weakness 
of  one  limb  or  of  a  knee  or  aokle.  The  habit  is  to  be  corrected,  if  pos- 
sible, by  drill  or  by  muscular  exercise. 

Tn  ordinary  cases  the  precautious  at  night  which  should  be  observed 
are  that  the  patient  slumld  not  be  allowed  to  sleep  with  many  pillows, 
and  that  the  bt'd  should  be  a  iirni  one.  The  child  should  not  be  allowed 
to  assume  a  twisted  position,  but  should  lie  upon  the  back  or  the  side  of 
the  greatest  concavity.  In  thrt*att^niug  cases  measures  are  necessary  to 
preserve  a  proper  positiou.  This  can  lit^  done  by  means  of  bed  frames, 
de  fieri  bed  under  caries  of  the  spiuc. 

Much  has  been  said  about  the  injurious  effects  of  corsets,  and  there 
is  no  doubt  that  the  muscles  of  the  trmik  are  weakened  by  the  wearing  of 
them.^  The  custom  is  at  present  so  prevalent  that  it  is  difficult  to  pre- 
veirt  ])atienta  fumi  wearing  corsets  unless  under  fear  iif  immediate  injury. 
The  injury  from  compression  may  be  made  less  by  seeing  that  the  lacings 
are  elastic  and  by  the  use  of  waists  instead  of  corsets.  That  growing  girls 
should  be  furnished  with  clothing  wliich  does  not  constrict  the  trunk  needs 
no  argument. 

Trkatmknt  (*f  Latkral  Cuhvaturk, 

Several  difficulties  are  to  be  met  with  m  treating  lateral  curvature. 
As  the  affection  is  active  during  the  period  of  growth,  treatment,  to  be 
efficient,  must  be  carried  on  fr»r  a  Icmg  time,  and  this  is  tedious  to  the  sur- 
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geou  and  ivksomt*  Xo  the  patient.  Furthermore,  as  the  disease  is  one  that 
does  not  threaten  life  and  is  slow  and  nncertain  in  its  ontcome,  it  is  some* 
times  difficult  to  enforce  the  proper  treatment  for  the  requisite  length  of 
time.  Again,  the  distortion  and  danger  vary  at  different  periods  of  the 
trouble,  ajid  consequently  methods  which  are  necessary  at  certain  stages 
of  the  affection  are  not  needed  later  on. 

As  has  been  said  above,  lateral  curvature  is  a  curve  and  torsion  of  the 
spinal  column^  due  to  the  superincumbent  weight  falling  irregularly  upon 
a  weakened  spinal  column  which  is  constantly  held  out  of  line.  There 
are  four  ways  in  which  an  increase  of  distortion  in  a  growing  spine  can 
be  prevented : 

1.  By  removing  the  superincumbent  weight, 

2.  By  strengthening  the  weakened  spinal  column* 

3.  B}'  preventing  the  spinal  column  from  beiug  held  constantly  out 
erf  line. 

4.  Hy  correction  of  the  curve. 

1,  JtemotHtl  of  Super incufufient  WelghL — Recumbency  is  the  only  prac- 
tical  way  in  which  removal  of  the  superincumbent  weight  can  be  applied 
for  any  length  of  time,  as  suspension  must  be  a  temporary  measure. 
Recumbency  constituted  the  chief  method  of  treatment  of  the  older  ortho- 
pedic surgeons. 

At  present^  however^  we  cannot  consider  that  this  is  a  method  of 
treatment  which  commends  itself  for  continuous  use  in  the  treatment  of 
lateral  curvature,  for,  if  prolo!iged  for  any  great  length  of  time,  it  neces* 
sarily  injures  the  patient's  general  condition^  weakens  the  muscles,  and 
does  not  promote  the  furmatiou  of  solid  bone  in  the  spinal  colurun,  so  that 
the  weight  can  be  borne  without  the  yielding  of  the  column.  In  eases  of 
very  rapid  growth  or  great  lack  of  muscular  strength,  recumbency,  either 
on  the  back  or  in  the  protie  }josition,  may  be  advisable  if  carried  out  to 
the  extent  uf  rest  for  several  hours  in  the  day. 

The  use  of  a  distracting  force,  which  is  described  in  the  works  of  the 
older  orthopedic  surgeons  with  the  intention  of  obliterating  the  curve  by 
a  direct  pull,  is  inefficient,  as  the  amount  of  force  that  can  be  applied  for 
any  length  of  time  is  not  sufficient  to  effect  substantial  results,  and  unless 
efficient  it  may  be  injurious,  as  in  many  instance<s  it  weakeus  the  physio- 
logical curves  more  than  th©  more  constant  pathological  one. 

The  temporary  use  of  sos|»ension  by  the  head  can  be  added  as  a  means 
of  daily  exercise,  and  can  be  performed  by  means  of  the  head  slmg 
attached  to  a  slicing  bar  in  the  ceiling  or  to  a  wheel  carnage,  The  em- 
ployment of  this  methotl  for  the  sole  and  continuous  treatment  of  lateral 
curvature  is  of  course  iui possible,  as  the  disease  ordinarily  rmis  its  course 
through  several  years,  but  in  extreme  cases  such  methods  may  be  applied 
tem^iorariiy. 

'J.    Tif  Str*^7iffiheit  the  Weakened  Splufd   Column. — viny    attempts   to 
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strengthen  the  bony  structure  in  tlie  present  state  of  our  therapetitS 
kuowledge  must  be  limited  to  the  atlmiiiiat ration  of  tonics^  and  an  im- 
provement of  the  digestion  and  aasimilation,  and  by  enconragiug  exercisd 
iiud  fresh  air  as  far  as  it  is  practicable. 

The  spinal  coluinu,  however,  can  be  strengthened  in  its  practical 
power  of  resistance  by  increasing  the  strength  of  tlie  muscles  which  hold 
it  erect,  by  postural  and  gymnastic  exercises. 

FostMmL — The  postural  tieatnient  consists  in  the  correction  of  faulty 
habits,  the  development  of  weak  muscles,  and  the  retention  of  proper  atti- 
tudes, Asa  raw  recruit  is  taught  the  |Hjaition  and  carriage  of  the  soldier, 
so  children  are  to  be  drilled  into  standnig  and  walkirig  erect.  This 
method  is  suited  for  the  simplest  cases.  To  be  thoroughly  carried  out, 
it  requnes  that  the  patient  should  daily  be  exercised  in  walking,  stand - 
vug,  and  sitting  properly  for  a  specified  time  under  the  direction  of  some 
competent  person.  The  principles  of  the  **  setting-up  "  drill  of  recruits 
in  all  armies  are  applicable,  with  modifications^  to  patients  of  this  class. 
When  resting  during  the  hour  of  drill  the  patient  should  remain  recum- 
bent After  the  drill  is  over,  such  precaution  should  be  taken  as  will 
prevent  the  persistence  for  any  length  of  time  of  a  faulty  attitude.  This 
shoukl  not  be  done  (out  of  the  drill  time)  by  constant  correction,  but  by 
the  proper  arrangement  of  the  play  hours,  and  a  suijerviaion  of  the 
chairs  when  readmg  and  studying.  Walking,  running,  and  active  games 
should  be  encouraged,  w^hile  reading,  except  in  proper  position,  should 
be  discouraged.  A  certain  amount  of  time  should  be  given  to  proper  rest 
of  the  hack.     Tight  or  constrirting  clothing  should  be  avoided. 

The  usual  bad  habits  of  position  are  as  follows;  standing  on  one  leg, 
sitting  at  too  low  a  table,  sitting  in  a  twisted  position,  and  sleeping 
always  on  one  side  with  too  high  a  pillow  for  the  head. 

In  many  early  cases  the  faulty  attitudes  are  clearly  the  result  of  mus* 
cular  weakness.  The  increase  in  height  has  not  been  accompanied  by  a 
corresponding  development  in  muscle.  This  condition  is  frequently  met 
in  rapidly  growing  children,  and  is  one  of  the  most  common  causes  of 
lateral  curvature.  Here  proper  gymnastics  are  indicated,  but  they  should 
be  prescribed  and  carried  out  with  much  care.  In  cases  of  gravit5%  the 
children  are  unable  to  bear  much  e.itercise  without  fatigue.  Those  exer- 
cises, therefore,  chiefly  needed  in  correcting  the  deformity  should  be  the 
only  ones  prescribed.  The  usual  class- work  of  the  gymnasia  is  to  he 
avoided,  as  such  cases  require  the  individual  attention  of  a  competent 
person,  who  will  see  that  no  faulty  position  is  taken  during  the  exercises. 

Each  case  may  be  regarded  as  far  as  exercises  are  concerned  as  a  sepa- 
rate problem  to  be  worked  out  individually*  Those  exercises  are  to  be 
given  which  place  and  maintain  the  sjnne  in  the  best  position.  One  way 
of  accomplishing  this  is  by  determining  first  tlie  attitude  nearest  to  nor- 
mal which  in  each  individual  can  be  voluntarily  assumed.     This  must  be 
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ascertained  by  experiment.     This  attitude  in  called  by  Mr,  Bernard  Roth 
the  ** keynote  position." 

All  exercises  should  be  done  iu  such  a  way  as  to  develop  the  muscles 
involved  in  this  attitude,  or  while  the  attitude  is  maintained.  The  fol- 
lowing are  the  exercises  which  he  prescribes,  varying  iu  a  measure  in 
individual  cases: 

1.  Lying  oo  the  back,  arms  by  the  »ide,  hands  siipinated,  very  slow 
deep  inspirations  by  the  nose,  expiration  by  the  mouth, 

2.  The  same,  with  arms  extended  above  the  head. 

3.  Position  the  same  as  No.  1,  head  rotation,  lateral  flexion  of  head. 

4.  Position  the  same,  simultaneous  rircumduction  of  both  alioulder 
joints  from  before  backward,  elbows  and  wrists  extended, 

5.  Position  the  same,  one  hip  circumducted  both  ways  (knees  ex- 
uded). 

C  Lying  on  back,  simultaneous  extension  of  l>oth  arms  upward,  out- 
ward, downward,  from  a  position  of  the  elbows  flexed  and  close  to  the 
trunk, 

7.  Lying  prone,  one  hip  circumducteti  both  ways,  knee  kept  extended. 

8.  Sitting  on  couch,  with  the  back  at  an  angle  of  4t>",  ankle  circum- 
ducted in,  up,  acid  out,  while  the  toes  are  inward  the  whole  time, 

9.  Lying  on  back  with  arms  extended  upward  Ijy  the  sides  of  the 
bead,  flexion  of  both  arms  (surgeon  resisting).  (The  patient's  knees, 
flexed  over  the  end  of  the  table,  fix  the  trunk. ) 

HL  Patient  astride  a  narrow  table,  with  the  arms  down  and  hands 
supiiiated,  trunk  flexion  at  lumbar  vertebra?  (patient  resisting),  followed 
by  trunk  extension  (surgeon  resisting). 

IL  Patient,  with  arms  extended  upward,  leans  against  a  vertical 
post  with  pegs  on  each  side,  these  be  grasps.  The  surgeon  gently  pulls 
the  patient's  jmlvis  forward  by  hia  bands  on  the  sacrum  (patient  resist- 
ing), also  pelvis  rotation  on  its  axis  to  right  and  left  alternately  (surgeon 
resisting),  with  the  hands  on  each  aide  of  the  pelvis. 

12.  Lying  on  back  with  head  and  neck  projecting  beyond  the  end 
of  table  the  bead  is  gently  flexed  by  the  surgeon's  hand  on  occiput  (patient 
resisting). ' 

Light  Gymnasiks, — It  is  not  a  diflieult  matter  to  devise  simple  and 
practicable  exercises  to  develop  the  bark  muscles.  The  strength  of  a 
patient's  back  muscles  can  be  determined  in  a  ready  way  by  attaching  a 
cord  to  the  front  of  a  cap  tied  to  the  head,  and  fastening  this  cord  to  a 
spring  balance.  The  patient,  seated  and  strapped  to  a  seat  at  the  proper 
distance  from  the  spring  balance,  held  firmly  b}^  an  assistant,  is  directed 
to  bend  backward,  keepmg  the  back  straight  so  far  as  is  possible,  or  stoop- 


'  British  Medical  Journal,  May  ISih,  1882  ;  ami  also  Walaham  : 
Ilogpital  Reports,  vol.  xx.,  11^5, 
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ing  to  pull  with  straight  legs  upon  a  dynamometer  attached  to 
the  amount  of  the  pull  being  indicated  upon  the  dial,'  A  record  of  this 
regiaters  any  increase  in  the  strength  of  the  patient,  and  as  a  clinical  fact 
it  will  be  found  that  an  improvement  in  carriage  will  correspond  to  an 
improvement  in  the  indicated  strength. 

The  niHnagement  of  cases  of  this  sort  may  he  described  in  a  general 
way  as  follows : 

After  a  careful  inspection  of  the  deformity,  and  an  examination  as  to 
the  flexibility  of  the  curves,  and  examination  of  the  faulty  attitudes^,  the 
child's  height  ami  weight  should  be  taken  and  a  comparison  made  with 
the  standards  established  by  Bowditch's  tables,"  or  the  tables  of  measure 
fot  weight  and  height  mentioned  under  the  head  of  prognosis,  in  order  to 
determine  whether  any  excess  of  growth  in  height  or  deficiency  in  weight 
exists.  It  should  be  considered  that  if  a  child  has  grown  with  unusual 
rapidity,  or  if  the  height  had  increased  without  a  proportionate  increase 
of  weight,  greater  care  should  be  exercised  in  the  management  of  the 
case.  The  patient  should  then  be  directed  and  tauglit  to  sit  and  stand 
and  walk  in  as  nearly  a  normal  position  as  possible,  and  be  drilled  to 
assume  this  position.  It  should  be  the  object  of  the  attendant  to  see 
that  all  exercises  taken  during  tlie  exercise  hour  should  be  dune  without 
an  assumption  of  a  faulty  attitude.  The  exercises  assigned  should  vary 
in  each  ease.  Simple  exercises  not  requiring  special  training  in  any  one 
school  of  gynmastics  are  as  follows : 

1.  The  patient  sits  facing  the  assistant  who  holds  a  strap  passing 
about  the  patient's  occiput  (prevented  from  slipping  by  a  cross  strap 
around  the  head  and  chin) .  The  patient  bends  forward  and  back,  keep- 
ing the  spine  straight.  The  backward  movement  is  resisted  by  the  as- 
sistant. 

2.  Same  as  above,  except  that  the  straps  cross  the  shoulders* 

These  exercises  may  be  carried  on  with  a  weight  and  pulley,  or  rub- 
ber exercismg-tubes  instead  of  the  resistance  of  the  assistant,  but  the 
amount  of  force  is  less  readily  regulated.  The  assistant  should  correct 
any  arching  of  the  back. 

3.  The  patient  stands  facing  a  wall  at  arm^s  length  from  itj  places 
the  left  hand  upon  the  wall  at  the  height  of  the  chm,  the  hand  being  in 
a  direction  acroas  the  body.  The  patient,  supported  by  the  arm,  slowly 
brings  the  face  toward  the  arm,  bending  at  the  ankles^  keeping  the  whole 
body  in  linej  the  face  should  be  turned  so  that  the  left  ear  touches  the 
hand,  and  the  standing  position  slowly  resumed,  the  body  being  still  kept 
from  bending  at  the  hips. 

'  By  fasten  ing  a  Rpnng  bahuice  to  Itie  wall,  j^nd  nn  ammgement  wiih  pulleys  and 
cotxl  connected  to  sirapfl  faataned  to  the  patleiii,  the  actual  amount  of  force  in  differ-  , 
«iu  move  men  tB  can  \m  estimated. 

f  Rvporu  of  the  Mas^uichiuettB  Stale  Boiird  of  Health. 
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4.  The  patient  stands  with  the  heels,  back,  and  occiput  against  a  pro- 
jecting corner  (of  furniture  or  dfX»rway),  and  places  the  elbow  (the  arm 
being  Mexed)  aa  tar  back  as  possible* 

Ck  The  patient,  seated  on  a  stool  or  chair,  should  place  the  feet 
behind,  aiul  on  the  ini^er  side  of,  the  front  legs  of  the  chair,  and  slowly 
bend  sideways  J  tlie  assistant,  resisting  on  the  head,  determines  the  strain 
on  the  muscles  of  either  side. 

For  children  acoostomed  to  stand  u|Kjo  one  leg,  the  Ijest  exercise  is  to 
drill  tbeni  to  stand  upon  the  other  for  a  specified  number  of  minntes,  and 
Standing  on  one  leg  to  lower  and  raise  the  body,  bending  at  the  knee. 

Exercises  carrying  out  the  principles  advocated  by  Ruth  have  been 
recoinmended  by  Dr.  R.  H.  Say  re/  who  describes  them  as  follows: 

In  beginning  the  exercises  a  mat  or  thick  shawl  is  laid  on  the  floor 
and  the  patient  lies  prone,  the  arms  at  right  angles  to  the  trunk,  palms 
down,  face  turned  to  the  convex  side,  and  the  back  as  straight  as  possi- 
ble. The  patient  supinates  the  hands,  throws  the  scapuke  well  back, 
raises  the  bands  fr«>ni  the  floor  ami  lifts  the  trunk,  while  the  surgeon 
holds  the  feet  down.  This  is  repeated  tliree  times;  later  on  it  can  be 
done  oftenen  The  breath  shoidd  not  be  held  during  any  of  these  exer- 
cises, but  the  patient  should  breathe  naturally.  If  necessary  to  secure 
this,  she  can  count  out  Joud  while  exercising. 

With  the  hands  behind  the  head,  the  patient  raises  the  elbows  from 
the  floor,  and  raises  the  trunk  as  before,  the  feet  being  held  by  the  surgeon. 

With  the  hands  behind  the  bead  and  the  ell>ows  raised,  the  body  is 
swayed  toward  the  convex  side,  the  patient  trying  to  '*  pucker  in  *'  the 
bulging  ribs  and  iwf  to  bend  in  the  lumbar  concavity.  The  feet  are  fixed 
as  before. 

EWith  the  arm  on  the  side  of  the  convexity  under  the  body,  the  othwr 
arm  over  the  liead,  the  heels  fixed,  the  jiatient  raises  the  trtmk  from  the 
floor* 
Sometimes  the  arm  on  the  side  of  the  concavity  is  put  on  the  opposite 
buttock  while  the  patient  raises  the  trunk.  Sometimes  the  arm  on  the 
convex  side  is  put  on  the  buttock,  and  in  eases  of  marked  lordosis,  with 
great  stooping  of  the  shoulders,  both  bands  are  put  on  the  buttocks  while 
the  jjatieitt  raises  the  trunk. 
The  patient  now  lies  on  the  back,  arms  at  the  aides,  palms  up,  and 
lifta  first  one  foot  in  the  air,  while  the  surgeon  makes  resistance  gradu- 
ated to  the  patient^s  power;  repeated,  say,  five  times.  The  same  is  done 
with  the  other  foot,  and  then  with  both.  The  feet  are  next  separated 
and  then  brought  together  once  more  while  the  surgeon  resists.  Each  leg 
then  describes  a  circle,  first  from  within  out,  then  from  without  in* 

If  there  is  special  weakness  at  the  ankles,  witb  a  tendency  to  flat-foot. 
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the  patient  flexes  the  foot  and  extends  it  againwt  resistance,  and  InrBS  the 
sole  of  the  foot  toward  its  neighbor,  the  «uigeon  resisting,  and  it  is  then 
forcibly  everted  again  by  the  surgeon,  the  patient  resisting. 

The  patient  now  lifts  the  aims  from  the  siilea,  passing  perpendicularly 
to  the  floor  till  they  are  stretched  as  far  beyond  the  head  as  possible  and 
then  going  at  right  angles  to  the  trunk  and  parallel  with  the  floor,  returns 
theiu  to  sides  juihns  np*  While  the  heels  are  held,  the  patient  rises  to  a 
sitting  jjosition,  hands  at  the  sides;  then  she  rises  from  tlie  floor  with  the 
hands  behind  the  head  and  the  elbows  at  right  angles  to  the  trunk. 

11  le  patient  now  stan<ls  with  the  heels  together;  toes  turneil  slightly 
out,  hands  behind  the  head,  elbows  at  right  angles  to  the  trunk;  then 
rises  on  tip-toe,  bends  the  knees  and  hips,  keeping  the  back  as  straight 
and  erect  as  possible,  and  rises  up  ouce  more  With  tlie  arm  on  the  con- 
cave side  high  above  the  head,  the  arm  on  the  convex  side  at  right  anglea 
to  the  Ijody,  she  rises  on  tip-toe,  bends  tlie  hips,  knees,  and  ankles  so  as 
to  8(piat,  then  rises  and  stands.  All  this  time  cure  ujust  be  taken  to  pnsh 
the  body  as  straight  as  possible,  and  gradually  educate  the  patient  to  hold 
it  so,  without  wiggling  during  these  movements. 

Let  the  patient  practise  walking  in  these  positions,  hotlt  on  tlie  flat 
fotvt  and  tip'toe,  and  also  step  high  as  if  walking  up  stairs.  With  the 
palm  of  the  patient's  hand  on  the  convex  side  against  the  ribs,  pushing 
tlieui  ill,  with  the  hand  on  the  concave  side  slie  ]mshes  a  slight  weight 
up  in  the  air  while  the  body  swings  so  as  to  straighten  out  the  curves. 

Sit  behind  the  patient,  fix  her  thighs  with  your  knees,  while  she  holds 
both  arms  above  the  head  and  bows  toward  the  flrjor,  keeping  her  knees 
stiff  while  you  keep  her  ribs  as  straight  as  possible  with  your  hands, 

With  the  arm  of  the  concave  side  across  the  top  of  the  head,  and  the 
arm  of  the  convex  side  around  in  front  of  the  abdoiuen,  the  |>atient  bends 
to  the  convex  side  through  the  ribs  and  not  through  the  waist. 

The  patient  sitting  with  the  b:ick  toward  the  surgeon,  the  latter  pushes 
one  hand  against  the  most  prominent  part  of  the  convexity,  and  with  the 
other  hand  passed  arouud  the  shoulder  of  the  concave  side,  straightens 
out  the  curve  as  much  as  possible,  the  hand  on  the  **  bulge  "  acting  as  a 
fulcmnu  in  straighten i tig  the  curve. 

The  patient  sits  on  a  stot>l  in  front  of  tlie  surgeon,  who  Axes  the  pelvis 
with  his  knees.  The  patient  then  twists  the  projecting  shoulder  to  the 
front,  while  the  surgeon  hulda  the  elbows,  which  are  at  right  angles  to 
the  trunk,  tiie  hands  being  behind  the  head^  and  makes  resistance.  In 
the  same  position  the  patient  swings  forward  and  back,  swinging  through 
the  hifis,  keeping  the  back  stiff  and  not  bending  in  the  waist. 

The  patient  pushes  in  the  ribs  on  the  convex  side  with  the  hand,  and 
pushes  up  with  the  hand  on  the  concave  side,  the  same  as  when  stand- 
ing. She  also  lifts  the  arm  of  the  concave  side  at  right  angles  with  the 
body  while  holding  a  weight. 
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The  exercises  should  be  such  aa  develop  the  museles  of  the  baek, 
including  the  neck;  the  glutei  must'Ws  and  others  alunifc  the  hip  usually 
also  need  exereisiug,  and  tlie  abdominal  mnst^lea  also  in  most  cases. 

Suspension  as  a  means  of  muscular  exercise  is  iti  all  |)rababilitv  t»f 
little  value,  as  the  uiuaeles  which  aie  brought  into  play  are  chiefly  tlie 
arm  muscles.  The  temporary  relief  of  the  siiperiufnimhent  weight  which 
is  afforded  by  suspension  may  correct  the  curve  in  a  measure,  but  the 
effect  cannot  be  lasting*  Suspension  will,  however,  help  to  relieve  for  a 
while,  in  some  severe  cases 
of  lateral  curvature,  the 
sense  of  discomfort  caused 
by  badly  distributed  weight 
falling  upon  a  disturted 
spine.  The  same  may  be 
said  of  trapeze  and  ring 
exercises. 

The  importance  of  mus- 
cular strength  in  main- 
taining the  erect  position 
suggests  the  development 
of  certain  muscles  as  a  ra- 
tion al  m etb od  of  t rea t m  e n t . 
When  this  can  he  accom- 
plished, and  is  not  prevent- 
ed by  changes  in  the  shape 
of  the  l»one9  or  contraction 
of  the  ligaments  or  mus* 
cles,  it  is  manifestly  bene- 
ficiah 

By  development  of  the 
strength  of  tlie  muscles  a 
correct  attitude  in  a  flex- 
ible spine  is  more  easily 
maintained. 

The  amount  of  exercise 
and  the  means    used  nec- 
essarily vary  with  the  patient.      Wliere  gymnasia  are  at  band  the  rarious 
gymnastic  appliances  cuu  be  made  of  service — but  etficient  treatment  can 
be  carried  out  by  the  persistent  use  of  simpler  means. 

Heart/  fhfthnasfini, — The  method  of  muHrndar  development  demon- 
strated by  Sandow  has  been  em^doyed  with  advantage  in  cases  with  wtak 
hack  muscles.  This  lias  been  thoroughly  carried  out  by  Tesehoer,  of 
New  York-' 

>  Annals  of  Surgery.  AugUBt,  181)6;  Orlii.  Trniia.,  vol,  ix. 
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The  heUn  weigh  from  five  pounds  upward  each,  and  the  steel  bars-  and 
bar-bells  twenty^six  pounds  and  upward.     The  exericisea  are  as  follows : 
Bells  are  pushed  from  the  shoulders  above  the  head  alternately  as 
often  as  the  patient'^  strength  permits.     The  patient  swings  a  heavy 
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bell  with  one  hand  froui  the  floor,  above  tlia  head  and  down  again,  the 
elbow  and  wrist  being  tixed  and  the  motion  re|>eated  as  often  as  possible 
in  a  systematic  manner;  then  with  the  otht'r  hand  the  same  nwiuber  of 
times  and  htter  with  both.  This  exerts  all  the  extensor  muscles  from  the 
toes  to  the  head  in  rapid  succession. 

Wlien  a  heavy  ball  is  pushed  or  swoug  above  the  head  on  the  side 
opposite  the  scoliosis,  tlie  action  of  the  back  muscles  is  such  as  to  cause 
the  curved  spine  to  approximate  a  straight  line.  A  similar  result  is  pro* 
(lueed  when  a  heavy  wei|y;ht  is  held  by  the  side  of  the  erect  Inidy  on  the 
st^liotic  side,  the  arm  being  at  full  length. 

When  a  heavy  bar  is    raised  above    the  liead  with   both  hands  the 
patient  must  hx  the  eyes  upon  the  middle  of  the   bar  to  maintain   the 
equilibrium.     This  necessitates  the  bending  of  the  head  backward^  the 
straightening    and    hyper  ex  ten  ding  of 
tlie    apine^  and  consequeutly    correct- 
ing   a  faulty  }>osition   with    a  weight 
superimposed »     The  heavier  the  weight 
put  above  the  head,  whether  with  one 
hand  or  with  two,  the  more  the  patient 
must  exert  himself  ti>  attain  and  main- 
tain  a  correct  or  an  improved  attitude 
in  order  to  sustain  the  equilibriuitL 

When  a  patient  lyiug  supine  upon 
the  floor  raises  a  heavy  bar  above 
tbe  head  so  that  the  arms  are  per|ieii- 
dicular  to  the  floor,  the  weight  of  the 

bar,  the  position  aud  weight  of  tlie  body,  and  the  action  of  the  mus- 
cles tend  to  broaden  the  entire  back  and  shoulders,  and  a  slow  downward 
movement  tends  to  widen  the  entire  chest,  and  most  markedly  the  shoul- 
ders. Pushing  the  bells  above  the  head,  swinging  them  with  each  hand 
and  with  both  hands  together,  raising  a  bar  above  the  head,  standing  and 
lying  down,  and  the  exercises  above  enumerated  constitnte  a  day's  work, 

W^hether  light  or  heavy  exercises  are  used,  persistence  is  necessary  for 
success. 

3.  Tu  Prevent  iJw  Spiwi/  ('ttlnmufrttm  hf^uitj  Held  Cojistantli/  Out  of 
Line. 

Fijcation  Appliance. — ^It  is  manifest  that  during  the  formative  period 
of  growth  faulty  attitudes  are  to  be  avoided.  Recumbency  being  inap- 
plicable for  a  long  period,  and  gymuasticg  being  possible  only  for  a  limited 
portion  of  the  day,  some  form  of  appliance  which  checks  faulty  positions 
is  often  desirable. 

Corsets  made  of  plaster-of-Paris,  leather,  paper,  and  celluloid,  or  cloth 
gtitifened  with  steel,  act  as  supports  and  limit  faulty  positions.  Weakening 
of  the  muacles  from  the  use  of  such  appliances  must  be  combated  by  sys- 
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tematic  gyiii nasties.  These  ai>]»liances  should  be  removalile  if  designi 
simply  as  iiieana  of  preYentiiig  faulty  attitudes,  and  are  mad©  in  the  same 
way  aa  removable  corsets  for  the  convalescent  stage  of  Pott's  disease,  ex- 
cept tliat  they  are  modelled  to  correct  certain  poaitlous  and  not  to  fix  the 
spinal  column,  Snrh  attitudes  are  chiefly  as  follows ;  the  dropping  of  one 
shoulder,  raising  the  other,  curving  and  twisting  the  spine  to  the  side. 

When  side  inclination  of  the  trunk  exists  to  stirh  an  extent  as  to 
make  tlie  lanibar  curve  the  chief  curvature,  raising  the  pelvis  (by  placing 
an  increased  thickness  under  the  sole  of  the  shoe  on  the  apparently  lower 
hip,  and  a  ]>ad  under  the  lower  buttock  in  sitting)  will  serve  as  partial 
correction. 

CorrefiJre  Jllt'(t.sttre,<!, — When  shortened  ligamenta  in  spinal  curvatures 
are  situated  so  that  they  serve  as  a  strong  check  to  muscular  activity^ 
purely  muscular  exercises  are  not  sutficient  for  corrective  stretching. 
Gymnastics,  therefore,  alone  are  inadequate  as  a  system  of  c^jrrection  in 
cases  of  this  class,  though  of  use  as  au  adjuvant  ami  as  a  method  of  pre- 
vention of  relapse  after  correction.  It  has  been  proved  by  clinical  ex- 
perience and  by  experiments  on  cadavera  that  pressure  on  different  parts 
of  the  thorax^  /.^^,  on  the  ribs*  is  effective  iu  correcting  torsion  of  the 
spinal  column.     This  may  be  emijloyed  as  a  means  of  systematically  re* 
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peated  correction  similar  to  that  used  liy  tliose  training  themselves  as 
contortionist's  or  dancers. 

The  arrangements  depicted  in  the  accompanying  illustrations,  which 
are  slightly  modified  from  the  appliances  describetl  by  Loreuz,  Heely,  and 
Wi^igel,  will  lie  t  f  service  for  correlative  purposes.  Daily  use  of  these  will 
be  found  to  correct  distortions  which  simple  suspension  or  recumbency  will 
not  affect.  The  effect  of  such  correction  is  only  temporary,  unless  the 
gain  be  improved  upon  by  fixative  appliances  or  gymnastics. 
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If  tlie  spinal  column  is  arched  backward  m<xlerate  rotation  tiaii  be 
made  to  disappear,  and  if  sbglit  bony  or  ligiiuientouseliange  prevents  the 
eDtire  disappearance  of  the  rotation,  force  can  be  applied  to  greater  iiie- 
chanical  advantage  (by  means  of  appliances)  when  the  patient  i;^  rpcmn- 
bent  ur  the  weight  is  taken  off  of  the 
spinal  column  than  when  the  patient 
erect. 

The  corrective  treatment  of 
lateral  curvature  in  the  early  l>or- 
on  of  the  stage  of  development 
should  be  therefore  an  attenii«t  to 
increase  the  backward  Hexibilitj  of 
he  spinal  column,  especially  in  tluit 
[jK)rtion  where  the  curve  is  the  most 
Ipronouneed. 

A  simple  appliance  for  home  use, 
which  should  be  placed  ui>on  a  flat 
lounge,  consists  of  a  bfjard  a  little 
,-wider  than  the  patient  and  long 
enough  to  b«»ld  the  greater  part  of 
the  patient*s  trunk  when  rernru- 
bent.  At  the  end  of  the  board 
Bhould  be  a  wooden  bar  covered  with 
a  padded  leather  jiillow.  This  bar 
shonld  rei'olve  on  two  pivots  secured 
to  the  board,  and  the  patient  should 
lie  with  her  ahoulderH  upon  this 
padded  bar,  which  should  be  raised 
about  ten  inches  from  the  plane  of 

I  the  board.  An  assistant  sluiuhl  ^i"*  ^^'' 
gently  pull  the  patient  so  that  the 
shoulders  will  project  beyond  this  roller,  and  shouhl  then  direct  and  as- 
eist  the  patient  to  raise  the  arms  above  the  head  and  bend  the  head  and 
arms  and  upper  portions  of  the  neck  and  back  as  far  backward  as  possible. 
The  patient  shouhl  then  be  directed  to  take  deep  inspirations  and  expand 
the  chest  as  far  as  stie  is  able;  she  should  now  turn  so  as  to  He  chiefl}*  upon 
the  projecting  shoulder,  the  assistant  pressing  upon  the  projecting  ribs  in 
front  and  the  patient  breathing  as  deeply  as  possible.  If  the  chief  curve 
is  in  the  lumbar  region,  the  lower  portion  of  the  back  should  be  placed 
upon  this  roller,  the  legs  held  down  by  an  assistant,  and  the  patient 
directed  to  bend  backward  as  far  as  she  conveniently  can. 

It  is  manifest  that  tliis  method  of  what  may  ^je  termed  intermittent 
rrectiou  should  be  accompanied  by  gymnastics  and  corsets  or  appliances 
fiaintaining  correct  attitudes. 
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Ill  eertain  cases  the  curves  are  too  resistant  to  be  altered  materially 
by  intermittent  correction.  If  the  patient  is  still  at  a  period  of  growth, 
attempts  can  be  made  to  correct  the  curves  by  a  method  of  constant  press- 
ure, similar  in  principle  to  that  used  in  dentistry  to  alter  the  shaj>e  of  the 
jaws.  For  the  application  of  this  method,  plaster  jackets  should  l>e  ap-, 
plied  to  the  patient  in  a  corrected  position. 

It  is  evident  that  this  method  of  correction  is  3p}>licab!e  only  during'' 
the  growing  period,  and  it  is  also  true  tliat  to  be  efficient  the  correcting 
force  should  be  applied  eonstantly  and  not  intermittently. 

In  a  back  of  this  class  it  will  be  seen  that  there  are  three  points  for 
correcting  j  treasure:  one  over  the  greatest  convexity;  the  second  point,  the 
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|ielvis  J  and  the  third,  in  the  upper  portion  of  the  trunk  between  the  neck 
and  the  scapula  on  the  side  opposite  that  of  the  greatest  dorsal  projection. 
The  jMjintH  for  counter-pressure  in  front  are  diagonally  opposed  to  the  cor* 
responding  points  in  the  back,  namely,  upon  the  pelvis,  upon  the  shoulder, 
and  upon  the  thorax.  It  is  found  necessary  also  to  arrange  tliat  the  droop- 
ing shoulder  showld  be  suYiported  and  that  there  should  be  a  certain  amount 
of  lateral  correction  pressing  the  neck,  side,  and  the  pelvis  in  the  direc- 
tion of  correction.  These  points  necessarily  vary  in  different  cases,  but 
the  princifile  that  correction  pressure  and  opposing  resistant  pressure  are 
needed  remaiuH  the  same  in  all  cases  of  correction  in  lateral  curvature. 

No  auiesthetic  Is  required,  aud  no  pressure  is  used  which  is  beypnd 
the  endurance  of  the  patient  without  marked  discomfort. 
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The  principle  of  this  method  of  correction  consists  of  utilizing  the 
dependent  weight  of  the  trunk  supported  by  plates  at  the  points  where 
correcting  pressure  in  the  back  is  desired.  This  is  accomplished  by  a 
method  simUar  to  that  described  in  the  forcible  rectification  in  Pott's 
diseasCi  by  means  of  aluminum  plates  of  small  size  and  padded^  on  which 
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the  patient  lies,  resting  upon  uprights  raised  or  lowered  by  a  screw  force 
at  will.  These  plates  support  the  trunk  from  falling  at  the  requisite 
points,  viz. ,  the  pelvis,  the  dorsal  region  at  the  point  of  greatest  convex- 
ity, and  at  the  neck  in  the  region  of  compensating  convexity.  The 
uprights  are  secured  to  an  iron  frame  but  are  adjustable,  and  cross  straps 
support  the  head  and  thighs.     Plaster  bandages  are  applied  around  the 
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detaehpble  akiminuui  plates  which  are  thoroughly  padded  remaining  in 
tht*  jacket.  After  the  patient  is  placed  in  the  standing  position,  a  steel  rod 
can  be  incorporated  in  the  plaster  in  smh  a  way  as  to  t^arry  a  strap  which 
passes  around  the  projecting  shoulder  and  draws  the  shoulder  backward, 
as  is  seen  in  the  aeeompanying  illustration  (Fig*  1*^0).  Instead  of  the 
plaster  passing  over  the  nerk,  a  broad  padded  stiap  can  be  used,  arranged 
as  seen  in  the  accompanying  illustration.  This  is  lighter  and  more  cleanly 
than  the  plaster  bandage  applied  to  the  neck.  If  this  is  properly  ad* 
justed  it  will  be  seen  that  the  plaster-of -Paris  jacket  does  not  tip  in  such 
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Wlien  the  bones  have  beeyoie  harcieueil  by  growth,  coi-rection  is  not 
poeeibk  eithei  by  mtermittent  or  peniian^iit  pressure.     The  treatment 

must  be  palliative  and  consist  of  gymnas- 
tics, massage,  or  electricity  to  relieve 
symptoms,  accompanied  or  ncjt,  according 
to  eirciuii  stances,  by  corsets  as  a  partial 
support  to  superimijosed  weight. 

Operative  attempts  consisting  of  re- 
section of  the  projecting  ribs,  although 
performed  by^  Volkmann  and  Hoffa  in  a 
few  instances,  have  not  yet  been  accepted 
as  among  the  recognized  methods  of  prac- 
tice iu  orthopedic  su^ge^}^ 
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If  the  methods  of  treatment  mentioned 
be  recapitnlatetl,  they  may  be  stimmarized 
as  follows:  1,  recwmbencyj  2,  postural; 
;  I ,  gy  m  u  as  tic ;  4 ,  ti  x  a  t  ion  i  5,  cor  rection . 
These  are  severally  snited  to  different 
classes  of  cases,  and  tlie  selection  of  the  proper  method  or  methods  will 
vary  ac^-iording  to  the  patient' s  condition  aud  the  state  of  the  curvature. 
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If  the  l>aek  is  flexible  and  no  osseous  change  has  taken  place;  if  thecnr- 
Tature  entirely  disappears  when  the  patient  is  recumbent  or  suspendedj 
and  is  apparently  dependent  upon  habits  of  attitude,  standing,  or  sitting, 
the  pofitural  method  is  applicable,  coupled  with  careful  selection  of  school 
seats,  desks,  and  home  chairs. 

If  to  this  condition  of  habitual  faulty  attitudes  weakness  of  certain 
groups  of  muscles  is  added,  pro|>er  gymnastics  should  be  employed.  If 
a  short  leg  is  present  it  should  be  corrected. 

If  the  curves  are  threatening  to  increase,  and  tlie  patient  gives  evi- 
dence of    exhaustion,    recumbency  for   several  hours  a  day   should   be 
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enforced;  and  in  the  worse  cases,  recumbency  should  be  aided  by  fixation 
in  improved  position  by  means  of  appliances.  Of  appliances,  removable 
plaster  jackets,  or  corsets  of  that  tj^jje,  will  be  found  the  most  available, 
as  they  are  of  service  in  pre veti ting  or  checking  the  assumption  of  faulty 
attitudes,  and  as  checks  to  torsion  and  growing  out  of  the  ribs. 

Appliances,  however,  should  always  be  regarded  as  supplementary 
to  gyninastic  treatment,  and  should  be  used  only  temporarily  during  the 
period  of  the  greatest  increase  of  the  curves. 

When  the  curves  are  somewhat  fixed,  but  some  i^exibility  still 
remain Sy  the  method  of  correction,  either  intermittent  or  constant,  rar- 
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tied  out  for  several  months  will  he  foiuid  helpful,  in  addition  to  gymnaa- 
tic3  and  iiostural  exertnses, 

Corsets  and  iivechauical  appliances  necessarily  weaken  the  muscles  of 
the  haek,  and  are  to  he  avoided  if  possible,  and  when  they  are  used,  mas- 
sage is  advisable  in  addition  to  gymnastics. 

In  the  severest  types  of  rigid  curves,  no  corrective  treatment  is  advis- 
able, as  the  .symptomii  can  he  relieved  by  stiff  corsets,  or  suspension, 
recumbency,  Jnassage,  and  electricity. 

The  length  of  time  needed  for  treatment  varies  necessarily.  In  gen- 
eral it  should  be  stated  that  growing  children  with  a  tendency  to  faulty 
attitude  need  careful  iuspetJtion  duriug  the  years  of  growth.  The  inspec- 
tion need  not  be  frequent,  and  will  vary  from  three  months  to  six  months 
according  to  the  rate  of  growtlu  In  light  cases,  a  few  weeks*  super- 
vision of  gymnastics,  followed  by  monthly  or  quarterly  inspection,  is  all 
that  is  necessary.  In  more  threatening  cases,  frequent  methodical  correc- 
tion and  the  use  of  appliances  under  supervision  for  several  months  are 
desirable. 


CUAPTER  III. 
OTHTCK   AFKKCTIONS   oF   THE   Sl'INE. 

Ciirvattirea   of  the  spine. — KyphosiH.^Lurdrmis.  —  SpinjdyliLiH  defoniiaiia.— C 
iiiyelitifl.  —  Typhulrl   wpine. — TraiimniJc   etpoudylltiij.  —  Malignant  dis 
Syphilis*, — SpwulylnliHtliests. — Sprams  of  the  spine*— liystericai  spine. — Dis- 
torti«L*»  of  the  thonix. 

At  birth  the  wpiiuil  cohinui  is  strai^jht  and  does  not  present  the  physi- 
ological curves  constant  iti  later  lite. 

Physiologiral  curven  begin  as  soon  an  the  child  attempts  to  sit  and 

-fttand.     The  cervi(*al  and  lumbar  regions  cnrve  forward  and  the  dorsal 

jion  curves  backward.     The  cervieal  curve  differs  from   the  others  in 

that  it  can  be  obliterated   by  a  change  in  the  pusition  of  the  head,  while 

the  other  curves  are  after  early  childhood^  in  part  at  least,  p^rmauent. 

These  curves  vary  acrurding  to  the  habits,  o<:cupation,  muscular  sys- 
tem, sex,  and  figure  of  tlia  iniHvicbial.  The  normal  curves  are  forward  in 
the  cervical  region,  backward  in  the  dorsal,  and  forward  in  the  lumbar. 

llie  limits  of  movement  in  the  spine  are  set  by  the  shape  of  the  ver- 
tebnt;,  the  length  of  the  ligaments,  and  the  ttmicity  of  the  muscles. 

Muscles  weakened  by  disease,  by  overuse,  by  too  rapid  growth,  or 
from  any  cause,  which  are  unable  thomughly  to  do  the  work  expected 
of  thein,  do  not  jjrevent  an  increase  of  these  curves.  The  spine  is  longer 
in  recumbem  y  than  in  the  erect  position.  The  amount  of  this  change 
will  be  seen  by  referring  to  the  acoompanying  table  of  measurements  of 
the  height  of  eleven  people  standing,  and  their  length  when  lying  upou 
the  Hour  on  their  backa;  ten  of  these  were  adults  and  one  was  a  child. 
The  difference  was  relatively  greatest  in  the  child. 
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BesnU  same  in  eight  other  caseji  in  which  meadureuiento  were  not  recorded. 
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When  the  variations  of  the  normal  curves  become  exaggerated  thef 
may  be  regarded  as  abnormal  and  are  classed  as  (1)  curvature  with  oon- 
vexity  backward-^kyphosia;  (2)  curvature  with  convexity  forward — lor- 
dosis, 

Kyphosij*. 

This  curve  is  more  common  in  the  upper  than  in  the  lower  part  of  the 
spinal  cohitou,  and  may  be  observed  after  Pott's  disease,  in  spondylitis 
deformans  (rheumatoid  vertebral  ostitis),  after  processes  by  which  the 
structure  of  the  bone  tissue  is  weakened  or  altered  (such  as  osteomalacia, 
rickets,  ostitis  deformausj  and  malignant  disease  of  the  spinal  column), 
or  changed  by  a  coustantly  assumed  bent  attitude,  or  when  the  muscles 
of  the  back  are  weakened  or  paralyzed, 

Momtd  S/iitidders. — The  term  round  shoulders  is  generally  applied 
to  the  stooping  attitude  resulting  from  faulty  growth,  or  habitual  atti- 
tude occasioned  by  occupation.  The  attitude  is  weU  known  and  famil- 
iar.    The  head  is  not  carried  erect  but  run  forward  somewhat,  the  shoul- 
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ders  shipe  forward^  the  scapula;  are  unduly  prominent  behind,  and  the 
chest  appears  narrow  and  fiat;  in  addition  the  lumbar  spine  is  at  times 
curved  forward  bo  that  the  patient  stands  with  an  unduly  hollow  back; 
at  other  times  the  curve  of  the  lumbar  spine  does  not  differ  from  normal. 
The  deformity  is  common   among   rapidly  growing  children,  especially 
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girls,  in  whom  the  skeleton  has  grown  more  rapidly  than  the  muscles.  Al 
though  the  faulty  attitude  may  be  corrected,  it  will  he  agaiu  asjjutued^  ow 
ing  to  a  lack  of  strength  of  the  inuacles  to  maintaiti  the  corrected  position 
In  some  iuatancea  shorten- 
ing of  the  ligameiita  exists, 
holdiug  the  spine  and  ribs 
in  a  distorted  |K>3ition. 
Occasionally  the  anna  are 
held  forward,  and  if  an  at- 
tempt is  made  to  bring  the 
uplifted  arms  to  a  vertical 
position,  this  can  be  done 
only  by  arching  the  spine 
forward  in  the  huubar  re- 
gion, owing  to  eon  traction 
of  the  muscles  and  liga- 
ments in  the  front  of  the 
chest. 

A  common  etiological 
factor  in  these  cases  is  the 
stooping  attitude  assumed 
by  school  children  sitting 
for  many  hours  of  the  day 
in  positions  which  stretch 
without  developing  the 
muscles  of  the  back.  The 
attitude  may  be  and  fre- 
quently is  favored  by  cloth- 
ing, the  weight  of  which  is 
thrown  by  shoulder  straps 
upon  the  shoulders,  and  in 
many  instances  to  this  is  fjo,  i46 
added  the  pull  of  side 
stocking  supporters,  fast- 
ened tightly  to  a  waist  with  the  shoulder  straps,  so  that  the  child's 
shoulders  are  strapped  forward. 

Oceupatioji.  —  An  increase  in  the  dorsal  curve  is  noticed  in  certain 
occupations.  Tailors,  who  sit  cross-legged  with  the  spine  bent,  and  cob- 
blers, who  bend  over  their  work,  are  two  classical  examples  of  this  type 
of  curvature.  A  curve  from  a  similar  cause  is  seen  in  school  children 
who  bend  over  their  work,  sitting  at  desks  of  improper  height  and  in 
chairs  of  improper  construction;  it  is  not  unfair  to  class  this  as  kyphosis 
of  occupation. 

Old  Aije. — A  marked  form  of  kyphosis  is  seen  in  the  round  shoulders 
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convexity  backward.     In  one  severe  case  examined  by  one  of  the  writers 
the  curve  was  so  great  that  the  chin  rested  on  the  nmbilicus. 

Ostitis  Deformans. — In  this  condition  a  kyphusia  is  charact-eriatic* 
There  i^i  commonly  a  bowing  forward  in  the  spine  more  prominent  iu  the 
cervical  and  upper  dorsal  regions,  while  the  lombar  region  loses  its  con- 
cavity and  becomes  straighter  than  normal,  the  liead  drops  toward  the 
cliest,  the  shoulders  are  round  and  stooping.  The  spine  may  be  rigid 
ami  painful;  there  may  also  be  scoliosis  in  this  condition.  The  b(»dy  is 
shortened  in  the  erect  position  by  the  curvature  and  the  walk  is  with  the 
trunk  bent  forward.  The  attitude  resembles  that  in  spoudylitis  defor- 
mans, but  it  must  be  remembered  that  m  ostitis  deformans  the  joints  are 
as  a  rule  exempt  and  that  it  is  a  chronic  inflammatory  disease,  most 
often  qI  advanced  life,  affecting,  besides  the  spine,  the  long  bones,  the 
cranium,  and  the  pelvis.     It  is  characterized  by  pain,  hypertrophy,  and 
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softening  of  the  bones  so  that  the  hones  which  sustain  weight  become 
curved** 

Rickets. — A  backward  bending  of  the  spine  which  involves  generally 
the  him  bar  as  well  as  the  dorsal  spine,  occurs  often  in  young  children 
with  acute  rickets.  In  this  condition  the  whole  spine  is  convex  backward 
and  the  point  of  greatest  curve,  which  at  times  appears  angular,  is  at  the 
junction  of  the  lumbar  and  dorsal  regions.  It  is  often  difficult  to  diagnos- 
ticate from  Pott- 3  disease,  and  one  must  depend  upon  the  general  symp- 
toms of  rickets  to  establish  the  diagnosis.     At  tiMea  the  prominence  dis- 
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appears  upon  laying  the  child  on  the  face  and  hyperext^nding  the  spine, 
.  but  at  other  times  the  s})ine  is  stiif  and  unyielding  as  in  Fott'a  disease. 

1  Paget:  Mefl.  Ch.  TnwiH.,  1877,  37,  U,  ;  idem,  Med.  Ch.  TranE.,  Ixv.,  18^2,  226; 
idem,  T\\  Path.  Sac,  xxxvL,  1884,  882;  Stilling:  Virch.  Arch.,  vol.  110,  642;  Pie: 
Rev,  de  Cbir.,  1897,  init;  Taylor:  Tr.  Am.  Ortlu  As«ii,  ;  Thibverge:  Arch.  G^n.  de 
M^l.,  January,  18l>0,  ]).  h2  (excellent  bibliography);  Paget:  III  Med.  News.  1889, 
181,  Edmmids:  IJL  Med.  Nttws.  1889  ;  Lunii :  III  Med.  News,  1889  ;  Hohimon  et.  al.  : 
IlL  Med.  News,  1880;  Wateon :  Johns  HopkiiiB  Bulletin,  181>8»  ix.,  ]3;J  j  Fielder: 
Traiia.  Path,  Soc.,  18m),  47,  11)0. 
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The  treatment  consists  in  re 
period  of  rickets,  and  on  assuming  the  er^tit  position 
aiitero-siiperior  support  for  the  spine  may  be  needed, 
infants  with  weak  muscles  often  sit  in 
a  position  resembling  this  deformity  of 
rickets,  but  the  back  is  perfectly  flex- 
ible and  correction  occurs  on  lying 
down, 

Paralt/sis. — A  very  marked  bend- 
ing backward  of  the  whole  spine, 
generally  with  obliteration  of  the  lum- 
bar curve,  is  sometimes  seen  with  par- 
alysis of  the  back  muscles,  either 
after  anterior  poliomyelitis  and  simi- 
lar affections  of  the  muscles,  or  in  the 
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advanced  stages  of  pseudo -muscular  hypertrophy,  progressive  muscular 
atrophy,  or  syringomyelia.  In  tbeae  cases  the  patient  aits  with  the  head 
resting  almost  on  the  knees,  the  whole  back  forming  one  curve  with  the 
convexity  backward. 

In  acromegaly  kyphosis  may  exist  with  consolidation  of  several  of  the 
vertebrae.'     Kyphosis  may  also  exist  in  pulmonary  as teo- arthropathy. 


Lordosis. 

Lordosis  in  the  name  applied  to  the  increase  of  the  physiological  curve 
forward  in  the  lumbar  region.  This  exists  in  various  abnormal  condi- 
tions, aiad  the  amount  of  curve,  of  course,  varies  in  normal  individualB 
from  those  who  have  very  flat  backs  in  the  lumbar  region  to  those  who 
have  a  very  markedly  hollow  back.  In  certain  cases  in  which  the  indi- 
vidual is  perfectly  normal  a  very  marked  lumbar  curve  exists.  It  is 
hardly  necessary  to  do  more  than  mention  the  various  conditions  in  which 
lordosis  exists* 

1.  Lordosis  often  exists  in  connection  with  the  kyphosis  of  the  doxsal 
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Spine  spoken  cjf  in  connection  with  round  shoulders;  here  it  ia  rumpensa- 
tory  to  the  dorsal  curve  and  the  result  of  nniacolar  weakness. 

2.  Lordosis  also  exists  in  pregnant  women  and  ofteji  in  persons  with 
large  abdomens,  due  to  accumulation  of  fat  or  to  distention,  such  as  as- 
cites and  abdominal  tumors.  In  these  cases  it  is  simply  the  balancing 
of  weight  in  which  the  centi  e  uf  gravity  is  brought  over  the  centre  of  sup- 
port. 

3.  Increased  lumbar  curve  also  exists  as  the  result  of  training  in  pro- 
fessional gymnasts^  especially  in  backward  contortionists.  Such  persona 
habitually  walk  with  a  marked  degree  of  lordosis. 

4.  In  conditions  in  which  the  abdominal  or  the  ba<^k  muscles  are 
paralyzed  the  attitude  of  lordi'sis  is  the  result  of  an  attempt  to  balance 
the  weight  of  the  upper  part  of  the  body  without  bringing  a  strain  upon 
the  muscles.     In  paralysis  of  the  abdominal  muscles  lordosis  exists. 

f).  In  Pottos  disease  of  the  lumbar  region  apparent  lordosis  may  be 
one  of  the  first  symptoms  to  be  noticed. 

r».   In  cases  of  double  congenital  dislocation  of  the  hip  lordosis  gener- 
ally exists,  because  the  point  of  support  of  the  femur  on  the  pelvis  is 
oftenest  back  of  the  acetabulum, 
consequently  the   pelvis  rotates 
on  a  transverse  axis,  carrying  the 
lumbar  spine  forward. 

7.  Lordosis  exists  in  many 
cases  of  severe  rickets  on  ae- 
eount  of  the  rotation  of  the  pel- 
vis on  a  transverse  axis,  as  will 
be  described  in  speaking  of 
rickets. 

8.  In  hip  disease,  in  which 
on  account  of  a  muscular  rigidity 
or  adhesions  one  leg  is  flexed 
upon  the  pelvis  in  the  position 
of  flexion  of  the  leg,  the  pelvis 
rotates  on  a  transverse  axis  and 
the  lumbar  spine  is  carried 
forward.  In  that  way  the  pa- 
tient is  able  to  stand  or  lie  with 
the  legs  in  the  sanm  plane.  As 
recovery  from  hip  disease  with 
the  leg  slightly  flexed  is  not  un- 
usual, nor  altogether  undesirable  if  ankylosis  must  be  present,  this  form 
of  lordosis  is  fairly  common.  In  double  hip  disease  with  fleiion  deform- 
ity the  lordoais  may  be  extensive.  Contraction  of  the  hip,  for  any  reason, 
as  in  infantile  paralysis,  causes  lordosis* 
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9.  Lordosis  may  exist  in  coxa  vara,  both  secondary  to  the  distortion 
at  the  hip  and  as  anotiier  manifestation  of  the  rhachitic  change, 

UK   In  spondylolistiiesia  lordosis  is  very  marked. 

Trmtf/ie?if.^'rhe  treatment  of  these  curves  is  neoe^ssarily  dependent 
upon  the  causative  conditions  and  attendant  circumstances.  la  rapidly 
growing  children  it  is  desirable  to  correct  faulty  attitudes  in  sitting  too 
long  at  school  studies  without  a  change  of  position,  and  to  remove  con- 
strictiog  clothing.  The  chief  treatment  will  be  gymnastic  diret^ted  in 
part  to  the  development  of  the  strength  of  the  back  muscles.  The  ex- 
ercises described  for  lateral  curvature  can  be  adapteil  for  round  shoulders 
and  hollow  back. 

Occasionally  appliances  are  needed  to  maintain  proper  attitudes,  but 
these  are  to  he  avoided  if  possible  and  reserved  for  exceptional  cases. 

The  same  can  be  said  of  recumbent  treatment,  which  is  to  be  only 
occasionally  employed,  although  a  daily  rest  in  the  recumbent  position  is 
advisable  in  the  case  of  rapidly  growing  and  muacularly  weak  children  of 
this  type. 

SpmXI>YL1TIS    l>KFO!tMA\'S. 

Spondylitis  deformans  is  a  condition  characterized  chiefly  by  an 
ankylosing  affection  of  the  spine  with  more  or  less  involvement  of  other 
joints.  The  pathological  process  is  in  a  general  way  similar  to  that  seen 
in  rheumatoid  artlxritis,  or,  as  it  may  be  called^  arthritis  deformans,  and 
most  authorities'  do  not  separate  the  two  conditions,  except  that  in  spon- 
dylitis deformans  the  affection  generally  first  attracts  attention  in  the 
spine.  Marie'  would  separate  the  condition  from  arthritis  deformans  in 
general  on  the  ground  that  the  former  attacks  the  spine,  shoulders,  and 
hips  while  the  joints  of  the  extremities  may  remain  free.  He  describes 
six  cases  (three  of  thetu  personal  observations)  and  names  the  condition 
spondylose  rhi/omiJlique. 

Spondylitis  deformans  is  also  called  spondylostheais  defonaans,  anky- 
losis of  the  spine,  rheumatism  of  the  spine,  arthritie  deformante  du 
rachis,  and  Verwaohsung  oder  Steifigkeit  der  Wirbelsaule. ■"  It  occurs  in 
children,  but  most  often  in  young  male  adults,  and  in  many  cases  is  pre* 
ceded  by  a  history  of  g(»norrhoea*  In  a  case,  however,  reported  by  Mane 
(a  gonorrhii'al  itiflammation  of  the  spine),  the  cervical  region  was  the  one 


tZiegler:  "PaLli.  Anal,,**  Sec,  i.-viii,j  Engliish  edititm,  |>.  273. 

'  Revue  de  M^d.,  April,  1808,  p.  285. 

^Becliterew;  DeuLsche  ZeiL  f.  Nt-rvenheilk.,  ISOT,  xL  327,  Heer :  Wiener  med. 
Blatter^  18i»7,  xx.,  127;  Bra<3ford,  Ann.  AnaL  and  Surg.,  1883;  Hutjcbiiifinn :  Arch. 
Surg. .  1  Him,  vi  L ,  240  ;  Opfienhei m  :  **  Lehrbuch  der  Nervenkr. *' :  Z iegler  :  "  Path. 
Anal.,'*  Bd.  iL,  228;  Beneke :  Festscbi',  f.  LXIX.  VersammL  deuiacli.  Naturt  il 
AerzUf,  1807,  p.  im»;  Marie;  Rev.  de  m6L.  1808.  p.  28S. 
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chiefly  affected  and  the  involvement  progressed  downward.     The  affection 
ill  other  respects  was  similar  U*  that  to  be  described. 

The  pathological  process  must  be  judged  from  museum  specimens  and 
is  not  to  be  distinguished  from  that  in  arthritis  deformans,  except  that 
ossiheatitm  of  thetibrous  perivertebral  atracturea  and  even  fuaioii  of  csteo- 
phytes  seems  to  be  the  chief  feature,  rather  than  any  great  amount  of 
chaDge  ni  the  joint  surfaces.  Specimen  09  m  the  Musee  Bupuytren  shows 
this,  and  is  charact^rizetl  by  ossiti cation  of  tlie  prevertebral  and  spinous 
ligaments.  Ferioateal  proliferation  ia  apt  to  be 
] narked,  and  the  vertebne  are  united  to  eat^h 
other  by  osseous  bridges  (Ziegler), 

The  apparently  primary  involvement  of  the 
spine  IS  in  marked  contract  to  the  ordinary 
distribution  of  rheumatoid  artliritis. 

There  is,  however,  another  claas  of  cases  prob- 
ably, as  to  which  we  have  no  pathological  data,  in 
which  the  muscles  and  soft  parts  are  implicated, 

Pasteur     reported 

one   such   case  in 

18S9,   in    wliich 

scleroderma  seem- 
ed to  play  a  part, 

and    Beer     points 

out  the  similarity 

of  this  to  the  more 

usuid   eases.     For 

certain     cases    of 

his    o\ni     he    as- 
sumes    a    change 

in  the  soft  parts, 
whether  vaguely  related  to  scleroderma  or  not,  as  primary,  and  ia  in- 
clined to  blame  **  Muakelschwielen  ''  as  at  least  part  cause.     The  results 
of  massage  and  electricity  which  lie  reports  certainly  lend  probability  to 
this  view/ 

The  alfection  is  clearly  a  primary  ankylosing  arthritis  of  the  vertebral 
column,  accompanied  by  manifestations  of  a  disease  which  resembles 
rheumatoid  arthrititfi. 

Adams,"  in  his  classical  monograph  on  rheumatic  gout,  mentions  spi* 
nal  rheumatism  as  occurring  in  severe  cases  affecting  other  joints,  the 
distortion  sometimes  being  so  Bevere  as  to  interfere  with  locomotion. 


Fm-  U>5.'AiiJ[ylo(iU  of  Vwruslim?. 
Artiruliir  PrrH'«*««  PiiukHdly  Affet'tett; 
Aiwi^rfitloo  of  Vff1«»rinil  tt^nUes.  (Speii- 
iiMfo  til  Uamm  Muaseiuii.i 


Fio.  I.TO.-AJiliykKife  nt  the 
spine.    iSm^uiifn  III  Warnen 

MlML'lllll.> 


'"Rheumati«me  Bltjimorrhfigique"  (N\  IMet.  «1«?  Mi^d,  et  Chir,  Blennorrhagiti 
Noleii;  l>etiU!clie«  An-hiv  f.  kliii.  Ml-*!.,  Ni*.  H,  1HS2,  p.  I'Kl  Ferr^>n  •  TMm  c 
Pmn»»  18et8,  No.  211. 

'Annals  of  Aiiftlnuiy  ntui  Surger}'.  nnmklyn,  1883.  voL  vii.^  p.  *»* 
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The  deformities  of  the  vertebral  columo  following  spondylitis  defor- 
niaiia  may  sometimes  exercise  compreasioti  upou  the  nerve  roots, 

Pain  in  the  spiwe  is  present  in  an  acute  or  chronic  form,  sometimes 
aggravated  hy  every  jar  and  paroxysmal  in  character.  In  other  ca^s 
pain  may  be  a  subordinate  symptom,  and  may  be  little  complained  of. 
Stiffness  of  t!ie  spine  is  the  characteristic  symptom.  The  lumbar  curye 
is  obliterated  while  the  dorsal  curve  is  increased,  and  the  patient  walks 
more  or  less  bent  over  by  the  dorsal  kyphosis,  with  a  gait  somewhat  like 
that  of  Pott's  disease.  In  stoopmg  the  motion  is  entirely  from  the  hips. 
In  lying  down  the  curves  are  not  affected  or  obliterated.  The  lower 
spine  is  said  to  be  lirst  affected  and  the  cervical  last.  In  the  severest 
cases  the  spine  is  stiff  from  the  sacrum  to  the  occiput,  and  permits  no 
more  motion  than  would  an  iron  rod.  In  the  severer  cases  the  ribs  are 
ankylosed  at  their  Junction  with  the  spme,  and  the  chest  wall  scarcely 
moves  in  inspiration,  or  it  may  be  entirely  stationary  and  the  breathing  is 
wholly  abdominal.  As  the  cervical  vertebne  are  usually  the  last  to  be 
affected,  motion  of  the  head  may  be  possible  after  the  dorsal  and  lumbar 
regions  have  become  rigid.  In  less  severe  cases  the  spine  is  not  involved 
to  the  whole  extent,  but  marked  stiffness  without  angular  projection  exists 
in  a  portion  of  the  coinmn.  Stiffening  and  flexion  of  the  hips  is  com- 
mon, and  leads  to  a  most  distressing  gait  in  which  Uie  whole  body  is  car- 
ried bent  forward.  Some  stiffness  of  the  shoulders  is  generally  an  early 
symptom. 

The  course  of  the  disease  is  chronic  iji  the  extreme,  and  its  duration 
covers  many  years.  The  bone  inflammation  has  no  destructive  tendency 
and  accomplishes  nothing  more  than  stiffening  the  vertebral  column.  Tht3 
impairment  of  the  general  health  consequent  ui>on  this  is  generally  not  so 
severe  as  one  would  anticipate. 

The  diagnosis  of  the  affection  can  be  made  by  recognizing  the  rigidity 
of  the  entire  vertebral  column  without  the  angular  prominence  of  Pott's 
disease,  nor  does  the  latter  affection  so  stiffen  the  whole  CLilumn,  but  only 
the  diseased  region.  Pott's  disease  involving  the  whole  or  a  large  por- 
tion of  the  vertebral  column  would  soon  lead  to  very  marked  results  in 
its  destructive  tendency.  The  immobility  of  the  ribs  is  a  pathognomonic 
sign  of  the  affection,  and  the  involvement  of  other  juints  would  merely 
contirm  one's  opinion  of  the  character  of  the  disease.  The  early  stages 
of  the  affection  have  never  been  seen  1  »y  tlie  writers  and  have  not  been 
satisfactorily  described./* 


4 


n 
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^  Pain  may  be  at  timed  due  to  coiiipreefiion  tif  the  nerve  root  (Oppenheim). 

*  Braun  ■  **Klhi,  mid  Anat,  Beitmge  z.  Kenniiiisa  d.  SpomlylilU  Deforinans;*' 
TraiiBactions  of  the  LoikIou  ("Ihiical  *Societ>%  IHTt*,  p.  '204;  RosenthaJ :  ''Diseases 
of  the  XervoUH  System/*  American  iranBlntiun,  ]HliK  p.  225,  Putzel .  '^FmiCtioiml 
Nervous  Diseases."  p.  VMl;  Brodharst,  Reynolds' "Sy»tem  of  Medicine,"  vol,  K, 
\m;  Delpech    "  L'Onhomorphie.'* 
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It  need  hardly  km  said  that  the  prognosis  is  unfavorable.  The  harm 
done  is  iiTemediable  and  the  prospect  of  checking  the  disease  almost  hope* 
Jess.  The  dorsal  curvature  will  probably  increase,  and  if  the  other  joints 
are  involved,  the  patientVs  condition  is  deplorable. 

Ttentmrtit, — In  the  matter  of  treatnient  very  little  can  be  said.  The 
general  measures  nsefnl  in  rneuniatoid  arthritis  ordinarily  should  be 
faithfully  tried.  The  outlook  in  this  affection  is  no  better  than  in  the 
other  manifestatioDs  of  tht^se  diseai^es.  Electricity  to  the  spine  and  mas- 
sage may  be  of  soiue  nse  in  altering  conditions  of  the  local  circulation. 
It  is  useless  to  try  to  ward  off  the  approaching  ankylosis  by  manipulation, 
and  the  measnre  is  harmful  and  painful.  Hot  applications  and  but 
baths  sometimes  mitigate  the  syinptoms. 

When  pain  is  present  on  motion,  mechanical  support  is  indicated. 

All  acute  form  of  rlieuniatic  iuHammation  of  the  vertel>ral  articulations 
Las  been  mentioned,  but  wueh  a  form  is  rare. 

Acute  spinal  symptoius  may  exist  in  connection  with  gonorrhoea,  oo- 
ciirring  as  described  by  Finger/  and  characteri/ed  li}^  girdle  pains,  in- 
creased reflexes,  tenderness  and  mnscnlar  spasm  of  the  spine,  partesthesia 
of  the  legs,  and  similar  symptoms. 


AcuTK   Osteomyelitis  of   the   Spink. 


^ 
^ 


This  condition  may  affect  either  the  anterior  or  posterior  part  of  the 
yertebral  column  j  it  is  of  the  same  general  character  as  acute  osteomye- 
litis occurring  elsewhere.  It  may  occur  as  the  result  of  trauma,  as  secon- 
dary to  suppuration  elsewhere,  or  as  a  condition  apparently  primary. 
Four-flfths  of  all  cases  recorded  have  occurred  in  adolescents.  The  infec- 
tion is  caused  by  the  streptococcus  or  the  stapbylococcns  pyogenes  aureus. 
The  lumbar  sfiine  is  nujst  often  affected. 

The  contlition  is  €harat^riz*^d  by  rapid  onset,  high  fever,  and  great 
constitutional  disturljauce.  Abscess  occurs  early,  and  the  tisanes  surround- 
ing the  abscess  are  onlematous.  Abscesses  may  occur  from  the  transverse 
processes  and  extend  both  forward  and  backward.     Posterior  aliscesses  are 

» dinger:  "Bleniifirrha^H,"  p,  333,  ijunii  rin;  Myrtle,  Strtluipelh  Fouruitir.  Haveni, 
»nd  Parmeiitier  •  Marie:  Rev.  d«  M^tl,,  April  loth,  lK*iH;  VulpiuH:  Monatach.  f.  Vu- 
iallhk  ,  1897,  iv.,  20|  ;  I^er  :  Wien.  iiied,  Bliitu^r,  1897,  xx.,  127  ;  BecliL^^rew  :  Deiit>f'h. 
ZeiiM'b,  f.  KtTveiibk.,  18U7,  xi-,:i27  ;  Stn^iker:  Clin,  Jmun.^  LoimI^ui,  Jlay  Olli.  ismt 
(ref.  S<*hmi*lt)  ;  Miles:  Lancet,  Noveinlwr;  18l>4  ;  Sirliiiiptll :  Ueutsclie  Zeit«t lir,  f. 
Kervenbeilk,  1897,  xi.,  3S8  ;  Opi>^iihelin  :  **  Lehi  buck  tier  Nervenkraiikhei U'n,''  18*,M,  S. 
*2\0i  HobertA:  Fbila.  Med.  Tiiiww,  1885,  p.  2011;  (kler :  **PrHCt.  of  Med.,"  p.  4ai| 
Heiile:  Deutsche  tiied.  Wtxliensehr.,  18m,  Vereiiiabeil«ge»  S.  20;  PaKteur :  Cliii  Snc. 
Traiw,,  vol.  xxii.  ;  GokUhwHJt:  Ortlu  Ti*ana.,  vob  xii.  ;  Miltmner:  DentscU. 
Zeitschr.  f.  Kinderheilk.,  l8t)R.  xiv..  144  ;  Tb;iyer:  Tbiln.  MerL  Jnnrn  ,  1808.  il..  f).">.j 
(with  account  of  twenty  antopsief<). 
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accessible  for  operation  ;  aiiterior  abacenses  are  almost  impossible  to  locate. 
Abscess  occurs  in  {jraetirally  all  cases.  Paralysis  was  present  in  oae- 
third  of  the  recorded  cases.  Secondary  centres  of  suppuration  are  likelj 
to  occur  in  other  parts  of  the  body.  Deformity  of  the  spine  is  not  of  very 
frequent  oecurreDce.  It  must  be  remembered  that  although  tlie  process 
is  rapidly  destructive  the  formation  of  new  bone  is  equally  rapid,  and  that 
the  severity  of  the  disease  jiecessitates  the  recumbent  position  during  the 
acute  stage. 

The  mortalit)^  has  been  said  to  be  as  high  as  sixty  per  cent,  but  this 
cannot  be  accepted  as  accurate  as  the  less  severe  forms  of  the  affection 
may  often  have  l>eea  overlooked. 

Direct  incision  to  the  bone  furnishing  drainage  is  indicated  as  soon 
as  is  possible.  During  convalescence  the  spine  should  be  supported  as  in 
Pott's  disease.' 


Tvrnnrj)  Spine, 

The  term  "  typhoid "  spine  was  applied  by  Gibney  to  a  condition 
of  the  spine  simulating  Pott's  disease,  except  in  the  matter  of  deformity, 
which  occurs  occasionally  after  typhoid  fever.  It  was  thought  by  Gibney 
to  be  due  to  an  inflammation  of  the  structures  surrounding  the  vertebrae 
(perispondylitis).  In  the  cases  described  by  Gibney  excessive  pain  and 
stiffness  of  the  back  were  present  and  at  times  sensitiveness.  His  cases 
made  good  progress  with  one  exception,  in  which  a  slight  impairment  of 
the  gait  persisted. 

The  affection  is  to  be  regarded  as  of  the  class  of  infectious  bone  proc- 
esses following  typhoid,  as  described  by  Keen,  Park,  and  others* 

Quincke  reported  two  cases,  both  of  which  recovered. ' 


Traumatiii  Sfondtlitis. 


Under  this  name  Klimmell  described,  in  1891,  an  affection  of  the  ver- 
tebral column  following  injury,  resembling  Pott's  disease  most  closely, 
but  assumed  to  be  of  a  non -tuberculous  character.  Very  few  autopsies 
have  been  brought  forward  as  demonstrating  the  non-tnbercnlar  character 
of  the  affection . ' 

The  kyphus  is  said  to   be  generally  larger  and  more  rounded  than  in 


'MttUer:  Deutsche  ZeiU*chr.  t  Cbir.,  xli.  ;  Habn  :  Beiirage  zur  klin.  Chir,, 
%\y.,  Hft.  1  ;  Makins  and  Abbott :  Adii.  Surg.,  May,  18W5 ;  Chipauk  :  Gaz.  des  H6p., 
1897,  Ixx.,  1442;  Rieae:  CenU'albL  f  Chlr.,  1808,  k  58ij ;  Tlxier :  T^  Bulletin  ui^d., 
July  2l8t,  1805. 

'Quincke:  Mitth.  aus  den  Orenzgeb.  cler  Med.  iind  der  Cbir.,  18f>8,  iv..  244; 
Gibney  :  Or  Lb.  Trans.,  vol.  ii.  and  iv.  ;  Osier  :  JubnK  Hopkins  Hospital  Reports ,  iv.,  80. 

■^Staflfeh  Monatik'hft  f.  UnfalHik.,  181^7  ;  ChTpauli :  "L'ApophysalgiePoUiquo," 
Travaux  de  Neurologie  Chii.,  18y8* 
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aiWrculosis,  and  there  is  said  to  he-  generally  a  long  interval  between 
the  injury  and  the  symptonis.  It  is  said  that  abscesses  do  not  oc<*ur 
(Hettemer).  Partial  paralysis  lias  been  present  in  many  of  the  cases  de- 
s<'ribed* 

It  is  obvious  that  after  the  fracture  of  the  spine  a  kyphus  may  exist. 
If  the  patient  is  allowed  to  go  about  l>efore  the  callus  has  become  firm, 
this  kyplms  may  increase.  Konig  held  that  all  cases  were  limited  to 
this*  Kiiminell  believed  that  a  rarefying  ostitis  was  the  cause  of  trau- 
matic spondylitis ;  Henle  assumed  an  osteoporosis  or  a  process  analogous 
to  osteomalacia,  and  speaks  of  tlie  possibility  of  a  trophic  and  vasomotor 
disturbance  due  to  lesions  of  the  central  nervous  system*  Wagner  and 
Stolper'  speak  of  the  nietvhanical  .shutting  up  t>f  damaged  vertebral  bodies 
ben  subje<*ted  to  inc readied  prei?sure. 
As  thiis  affection,  as  described,  is  connidered  a  destructive  ostitis  of  the 
vertebrae,  following  an  injury  after  a  long  interval,  it  is  a  question  if  it 
deserves  the  separate  classification  given  to  it,  differing  so  little  as  it  doe>s 
from  the  usual  course  of  caries  of  the  spine  in  syjuptoms  and  treatment.* 

MALKiNANT      UlSEASM     OF     THK     Sl'lNE. 


Sarcoma  and  carcinoma  of  the  vertebral  column  are  occasionally  met. 
Sarcoma  may  be  either  primary  in  this  location  or  secondary  to  some 
deposit  elsewhere.     Carcinoma  is  probably  secondary  always. 

Sarcoma  in  several  reported  autopsies  has  been  found  to  be  of  the 
large -ceMed  ty]*e.  Michel "  has  described  these  under  the  head  of  ^^  tumor 
myeloides,  **  Cysts  or  cavities,  with  fluid  or  semi-fluid  contents,  are  fre- 
quently found,  and  he  has  suggested  a  relation  between  this  and  bydatiil 
cysts,  but  this  can  hardly  be  sustained.  Carcinoma  has  been  noted  fol- 
lowing similar  disease  of  the  breast  and  testicle,  and  lessfre^ineutly  of  the 
stomach.  The  occurrence  may  be  from  direct  extension,  or  from  general 
infection. 

The  disease  usually  begins  as  an  intiltration  of  the  spongy  tissue  of 
the  vertebral  bodies,  which  is  gradually  replaced  by  the  malignant 
growth.  There  may  be  but  little  change  in  the  appearance  of  the  bodies, 
but  these  will  be  found  converted  into  a  soft,  friable  mass.  Destruction 
of  the  bone  substance  with  deformity  may  occur.     Small  growths  exter- 


^I>eutBche  Clnrurgie,  Lief,  xl.,  p.  244. 

'Hettemer:  Beitr.  z.  kiln.  Chtr,  xx,,  p.  103  (with  full  bibHograpby) ;  Kir- 
OilsAoi} :  Rev,  de  Chir-,  18{Mi,  481  ;  Kocher;  Miitb.  mm  den  Grefiz*;eb.  der  Med.  ii.  d. 
Chir.,  1806-96,  p.  448;  Henle:  Ibid,,  I8f)r^-1MS,  Hft.  3 ;  Heidejihaiii  Monat«chr.  f. 
Uiifallheilknnde,  iv,,  3,  (J5 ;  Scbiietler:  Miiiicb.  mcC  Kcjcbejisclir.,  xliv.,  p.  2,  VuU 
pins:  MonatAch.  f.  Unfa  II  lie  I  Ik  unde,  i\\  T,  '201  ,  Kirecb  Ibid.,  U\,  [*,  HO;  Bahr, 
Aerztlicher  Piaktiker,  18f>7,  N<x  17. 

J"Nouv»  Diet,  de  M^d,  el  de  Cliin,"  n\\  222. 
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ual  to  the  Tertebrai  are  sometimes  ween,  and  are  likely  to  lie  luistakeu  for 
malignant  disease  of  the  vertebral  column. 

The  most  fre<iuent  site  of  malignant  disease  is  in  the  lumbar  region, 
and  the  next  commonest  location  is  in  the  dorsal  vertebne  (Amidon). 

The  disease  may  pursue  an  insidious  course,  and  not  be  suspected 
until  found  at  the  autopsy.  This,  however,  is  rare,  and  a  serious  atfec- 
tion  is  usually  evident,  even  though  no  diagtiosis  is  made.  The  chief 
symptoms  are  pain  and  paralysis,  and  both  are  the  result  of  the  encroach- 
ment of  the  growth  on  tlie  spinal  nerves  and  cord.  Considering  the 
course  of  the  former  and  the  intimate  relation  to  the  diseased  bone,  it  is 
not  surprising  that  pain  should  be  an  early  and  prominent  symptom.  It 
is  usually  increased  by  pressure  and  motion.  The  hx^ation  of  the  pain 
will  depend  on  the  site  of  tlie  diseased  vertebra^,  and  will  be  accordingly 


Fig.  lii 


-s^uiTuijm  uf  iiplui . 


in  the  arms,  trunk,  or  legs.  Edes'  states  this  symptom  may  disappear 
more  or  less  completely  at  a  later  period.  The  paralysis  usually  follows 
a  disturbance  in  sensation  and  is  due  to  compression  from  extension  of 
tlie  disease,  or  from  involvement  of  the  meninges.  It  nxay  be  partial  or 
complete,  and  as  a  rule  does  not  occur  suddenly.  The  occurrence  of  a^dema 
from  thrombosis  in  i>aralysi3  rather  favors  the  theiiry  of  this  disease  as 
the  cause. 

Tendernesa  over  the  spjine  is  an  nncertain  sign,  ami  probably  has  no 
more  diagnostic  importance  than  in  ordinary  spinal  canes.  It  was  noted 
as  present  in  seven  of  A  mi  don's  twenty-four  case^.     When  deformi^ 

'  Kdes:  Bost.  Metl.  and  8nrg.  Jour.,  June  ITth,  1880,  TuM, 
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occurs  it  will  be  found  to  present  a  more  rounded  x*i't>>»iDejice  than  is 
usually  seen  in  Pott's  disease.  Hemorrhage  from  the  bowels  or  li«eiiia- 
turia  has  been  observed. 

Charcot  ^  gave  the  name  of  **  paraplegia  dolorosa  "  to  the  condition 
which  he  had  observed  to  follow  in  filtration  of  the  vertebrte,  more  par- 
ticularly those  cases  seen  by  him  after  cancer  of  the  breast^  whi€h  re- 
Tealed  the  existence  of  this  disease,  which  was  otherwise  latent.  These 
eymptoras  consist  of  pain,  chiefly  in  the  lumbar  region,  and  radiating 
through  the  lower  limbs.  In  character  these  pains  are  lancinating.  There 
is  formication,  sense  of  constriction  about  the  waist,  no  aiitesthesia,  but 
on  the  other  hand  there  is  fwqueutly  hypenesthesia.  Walking  ia  usually 
interfered  with,  but  complete  paralysis  does  not  occur.  The  bladder  and 
rectum  are  not  affected,  and  there  is  a  marked  vasomotor  disturbance, 
as  shown  by  the  tendency  to  rapid  formation  of  bedsores,  etc. 

When  following  malignant  disease  elsewhere,  which  can  be  recog- 
nized, the  diagnosis  should  present  no  special  difficulty,  but  in  other 
instances  is  usually  hard  or  even  impossible.  It  should  be  distin- 
guished fi-om  aneurism  of  the  aorta,  cervical  pachymeningitis,  and  Pott's 
disease. 

The  proguosia  needs  no  comment,  a  fatal  end  is  only  a  matter  of  time." 


Svi'HItlS     UF     THR    VEBTEBICfS. 

Syphilitic  destruction  of  the  bodies  of  the  vertebrie  must  be  considered 
as  possible  and  not  unlikely,  but  the  recorded  cases  of  this  sort  are  not  in 
general  satisfactory  as  proving  pathologically  that  such  a  condition  has 
existed.  The  presence  of  syphilia  in  a  patient  with  a  knuckle  in  the  back 
does  not  prove  tliafc  tuberculosis  is  absent  or  that  the  vertebral  destruction 
is  of  a  syphilitic  character. 

The  Ijest  anthenticated  cases  are  as  follows :  Jurgens,  a  case  in  which 
at  autopsy  syphilis  of  the  cervical  vertebrae  was  found.  Paralysis  had  ex- 
isted during  life.  Lewin,  a  case  of  gumma  of  the  axis;  K5nig,  a  case 
of  syphilitic  granulations  of  the  spinous  processes. 

The  occurrence  of  gtimmata  of  the  vertebrae  or  near  them  in  sucli  posi- 
tion  as  to  cause  pressure  on  the  cord  must  be  admitted,  also  the  syphilitic 
origin  of  certain  vertebral  exostoses.  Gowers  cite^  a  case  of  syphilitic 
caries  of  the  spinCj  but  it  was  secondary  to  pharyngeal  ulceration. 

The  diagnosis  of  syphilitic  spondylitis  in  most  cases  has  rested  on  the 
slenderest  clinical  evidence,  which  cannot  be  accepted  (cases  of  Jasinski, 
Ridlon,  Staub,  Lewot,  Leyden,  etc.).     Under  these  circumstance^  nothing 
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1  Charcot :  r«mpte«  renduB  de  Ja  Soc.  de  Biol.,  1866,  28. 

*v.  Bechterew:  Neiu-oL  Cent rabl^  1B93,  813;  P5derl  uiul  Peham :  Deutscli. 
Zeitach.  f.  Chir.,  xlv.  ;  I>ennia  :  '^Sysrem  of  Surgery;"  Amldon  :  N*  Y,  Med.  .Jnur., 
TfW,  225;  Edt-f^:  Bostoji  Med.  and  8urg,  Jour,,  1B86,  civ.^  650. 
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can  be  aaid  of  the  clinical  course  of  the  affection.     The  writers  are  unable 
to  report  |)ersonal  cases. ' 

Spondttlolisthksls, 

The  name  spondylolisthesis  (*T-t'r^tiohi^f  a  vertebra,  and  *oAt^&rj^t>i^  a 
gliding)  refers  to  a  forward  subhixatioti  of  the  body  of  one  of  the  lower 
lumbar  vertebrae,  with  the  exceptinn  of  one  recorded  case  in  which  the 
upper  part  of  the  sacrum  was  displaced  forward.  This  displacement  has 
ordinarily  been  described  as  a  dislocation;  in  most  instances  it  hardly 
reaches  a  greater  degree  than  may  be  described  by  the  name  subluxation. 
Even  this  name  is  incorrect  aiiatomicallyj  l}ecause  the  body  of  the  verte- 
brae is  chiefly  affected,  while  the  lamin:e  and  spinous  process  remain  prac- 
tically in  place, 

Fr.  ^eugebauiT,^  of  Warsaw^  has  thoroughly  investigated  and  elabo- 
rated the  subject.  In  1854,  this  condition  was  recognized  and  named  by 
Killiaii/  Blake/  Gibney, '  Lombard*  and  Lovett '  have  contributed 
American  observations. 

FatJioiofjij. — The  pathological  condition  is  fairly  constant^  degree 
and  location  varying  within  certain  limits.  The  essential  part  of  the 
condition  seems  to  be  tlie  slipping  forward  of  one  of  the  lower  htm  bar 
vertebral  bodies,  while  the  vertebral  arches  remain  practically  in  place. 
This  implies,  of  course,  an  increase  in  the  distance  between  the  body  and 
the  spinous  process  of  such  a  vertebra. 

The  commonest  form  of  the  displacement  is  subluxation  of  the  fifth 
lumbar  vertebra  in  relation  to  the  sacrum.  The  displacement  of  the 
fourth  lumbar  vertebra  in  relation  to  the  fifth  is  next  in  frequency. 
The  displacement  forward  of  the  first  sacral  vertebra  in  relation  to  the 
rest  of  the  sacrum  iias  been  recorded  once  only  (H.  v*in  Meyer,  Zurich 
specimen). 

The  displacement  may  be  slight  or  extreme.  S^jcondary  changes 
occur  in  the  severer  cases.  Exostoses  may  develoj)  about  the  joints  of  the 
displaced  vertebrae,  apparently  elongating  them,  and  the  intervertebral 

>8timb:  Wieii.  nieti,  Pre««e,  18^1,  xxxvU.,  H*W;  Jasitiski :  Archiv  f.  Denu. 
u.  Syph.,  ISOK  p,  4m;  I^mikowfiky ;  Ibid.,  187^K  p*  3:14 ;  Oppenheim:  **I^brl>. 
dtjr  Nervenkr./'  18t)4,  p.  20fl ;  I^yden  ^  BerHiier  kliiK  Wocbensclir,  1889,  p.  4H! ; 
Fournier ;  La  S^inaiiie  mi*«l.,  \^\M\  p.  5:5;  Gnwers :  **Xew  ]>ih.."  2d  ed.,  p.  2<tl  ;  Rid- 
Ion:  (*rth.  Trans,,  Iv,,  ]  IS. 

'  Neiigebiiuer  ;  *' SiMjndyloHBtheRis  et  Spondyliz^iiie.'*     Parin,  Cj,  Sleinheil. 
Critical  review*  dewriptioii  of  »iMK*uueiis  and  amen,  complete  l>n>liography. 

*Killifui:  "Coramenl.  aiiat.  de  S..**  Bonii^  IftiVJ;  "Schildeniiig  Meui>r  Beckenfor- 
meu,  Muiviiheiiu,  1864. 

*Blakti:  Ampricaii  Journal  <>f  the  Medical  Sciences,  1BH7,  evii.,  p.  286. 

*V.  P,  Gibney :  Jledit-al  Record.  Marrh  miK  3881". 

•  liOTtibard  :  Bo.su>ii  Medical  and  Surglciil  Joiu-nali  Augusit  2f>tU,  T885. 

iTraiiJ!.  Amer.  Orth.  Ahsu.,  1807. 
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(^i^v— jtf^it^*"^^^  \       j\  Tins  may  be  a  unilateral  or  bi- 

^fe^jBpl^y ' '^r^p  ■  I    -'zjf  Mm^         lateral  conclitiun. 
^^,^,_,^^^^^^?<>5SH  The  causes  of  separation  of 

Mr     ^'\^^%^^^^)[^^-'^v^^^^^  ^^6  anterior  and  posterior  paits 

\^W  W&i^2j  i^  ^^  ^^^^  lumbar  vertebra3  are  clas- 

^^^Wr  Biiied  by  Neugebauer^   and  gen- 

fW^lflO^-Pelvteof  Mo8cciw(M<^«ttn  ^i\u\v.   In-       erallv  accepted  to  be  at^  follows: 
JMififiinf  n¥tminnTiiiririir-i1  rriiniiiiiiiiiinnr   f  nrtTi  iim 
iHfVHickn.  (N*u«t!»uer.)  Separation   of    tlie   \'ertebral 

arch  due  to  congenital  defect.  * 
Separation  of  the  vertebral  arch  due  to  fracture. 
Disease  of  the  sacro- vertebral  articulation. 
Bony  changes  the  result  of  pressure. 
Other  theories  iis  to  etiology  may  be  dismissed '  as  lieing  uu  supported 
ty  pathological  evidence . 

■  Spondylolisthesis  is  recorded  as  affecting  women  more  f retiueutly  than 

men,  and  comparatively  few  male  cases  have  been  recorded.      It  occurs 


^  Rroca:  Bull,  de  la  Soo.  d'Anat.  Je  Tarifl,  1884,  p,  448. 

^ZeiMvli.  f,  llnilk,,  1811;!;  Lambh  CeiiL  i,  Gyn,,  1881,  xi..  p.  25;  xiL,  p.  28; 
1885,  xxiiL,  p.  ♦]ri(j;  Virehnw's  Archiv,  lHi>T,  xl,,  2,  187;  Bohn  :  Iimiig.  Diiw., 
Berlin,  18t**Jj  "A  New  Case  of  Si>ondyloli»ihesis,  with  Smctissful  Delivery ; "  Ole- 
bauseii:  {a)  Mori,  f.  Geb.  u.  Hyn.,  18<n,  Bd.  xvii.^p,  265;  (M  Mon.  f.  Geb.  ii.  Gyii,, 
18H4»  13d,  xvlii.,  p.  11¥*. 
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almost  always  at  puberty  or  in  young  adult  life,  and  the  majority  of 
all  cases  give  the  account  of  a  severe  traumatiam,  occunrmg  most  oftea 
during  childhood  or  near  puberty.  The  deformity  may  follow  immedi* 
ately  upon  the  accident,  or  it  may  develop  in  after  years,  just  after 
puberty  or  during  pregnancy.     Other  cases  ara  to  be  accounted  for  only 


t 
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PlO»  lOL— BpQudjkttJstljesis  due  to  Vertebral  I>t««we,    (l*n  !!♦  B,  Coafiln^,  Jotin*  HopJtiu*  HMplt»U 

by  frequency  of  pregnancy  or  by  very  hard  work.     In  some  cases  no  as- 
signable cause  can  be  found. 

The  symptoms  by  which  the  diagnosis  must  be  made  are  as  follows: 
A  disturbance  of  equilibrium  resulting  in  a  faulty  carTiage^  which  is 
shown  chiefly  by  a  sharp  increase  in  the  lower  lumbar  curve  in  even  the 
mildest  cases.     More  exactly  it  seems  to  be  a  prominence  of  the  iliae 

crests  aud  buttocks  in  relation  to  the  lumbar 
spine.  There  is  no  apparent  falling  away  of 
one  spinous  process  from  another,  for  rea- 
sons that  have  been  demonstrated  in  speak- 
ing of  the  pathology.  The  spine  curves  for- 
ward sharply  from  the  sacrum,  and  this  gives 
midue  backward  prominence  to  the  crest  of 
the  ilium  and  the  buttocks.  The  appearance 
at  flrst  glance  is  the  same  as  that  in  cases 
of  double  congenital  dislocation  of  the  hip. 
Lateral  deviation  of  the  spine  may  be  pres- 
ent. With  this  lordosis  goes  a  diminution 
of  the  obliquity  of  the  pelvis,  which  rotates  on  its  transverse  j  axis  the 
pubis  is  higher  than  it  should  be  normally,  while  the  sacnmi  is  lower. 
The  combination  of  lordosis  with  dim|uiBh6d  pielvic  obliquity  is  said  to  be 


Fm.  IflS.-SpeeliQtfn  from  Uie  Mii- 
Boum  of  K^lilker  at  WurxburK*  fiticm'* 
thg  Double  Detect  of  Vertebral  Arvh. 
(NdigelmuerJ 
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pathognomonic  by  Neugebauer.  The  rotation  of  th*^  pelvis  is  an  impor- 
tant factor  in  that  it  tightens  the  anterior  ligaments  of  the  hip,  and  thua 
tends  to  cause  a  flexed  position  of  the  thighs. 

Vaginal  examination  shows,  of  rourse,  a  prominence  high  up  on  the 
posterior  wall  of  the  pelvis.  The  trunk  is  shortened  in  relation  to  the 
legs  on  inspection^  and  the  thorax  tends  to  approach  the  pelvis*  The 
gait  in  spondylolisthesis  is  said  by  Kengebauer  to  be  moditied.     The  affec- 

ition  is  not  one  characterized  by  excessive  pain. 
The  differential  diagnosis  must  be  made  from  Pott's  disease,  double 
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Fifi.  I63v— i^aae  of  SponayloUstUi - 
flia,  WomMU  tbtity  yBam  old.  (BM- 
6kyJ 


Kn;.  Irt4.— i^ideVkfWof  CaatM>f    Fm.  163.— Bttcic  View  of  Same 
Spondy]aJljflbti»b.     (Braun   v.  diam, 

FemwjiM.i 


congenital  dislocation  of  the  hip,  and  rickets.     Rickets  must  be  recog- 
nized by  its  general  diagnostic  signs. 

Treutment. — -From  the  few  cases  considered,  from  a  surgical  aspect 
the  most  successful  treatment  consists  in  fixation  of  the  lower  spine  by  a 
jacket  or  brace  nntil  the  fracture,  if  such  has  occurred^  has  united  and 
the  products  of  the  injury  have  been  absorbed  j  or,  if  heavy  weight-bear- 
ing has  been  the  cause,  until  the  stretched  and  weakened  tissues  have 
i6Bumed  as  normal  a  position  as  possible.  This  period  must,  of  course* 
last  for  months,  or  in  cases  of  great  deformity  it  would  seem  as  if  a  hxa- 
tioD  support  must  be  permanent*  Laminectomy,  as  demonstrated  by  the 
case  of  Mr.  Lane^  is  an  operation  to  be  considered  when  symptoms  of 
bony  pressure  are  present  for  any  length  of  time.  In  Gibney's  case  an 
unsuccessful  attempt  was  made  to  reduce  the  deformity  under  ether. 
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S/ii'ititis  of  tJtf*  reriebral  othitfiJi  oQv.nr  at  times  after  falls.  Stiffness 
and  pain  may  reach  a  ccm3iderab]e  degree  and  render  the  diagnosis  from 
Pott's  disease  impossible  for  a  time.  In  the  cervical  regioa  wry-nef*k 
may  be  present  from  museular  spasm.  The  pain  may  be  very  se\*ere. 
This  condition  of  sprain  may  persist  for  months,  and  in  nenrasthenie  per- 
sons may  merge  into  the  so-called  hysterical  spine. 

Acfhtomijeosis  of  the  spine  has  been  recorded  with  partial  destrnction 
of  fonr  vertebrie,  abscess,  and  pressure  symptoms.  i>eath  occurred  in 
eighteen  months.' 

Echinocucrm*  cysts  of  the  spiDe  have  also  been  observed. 


Hystkkh  AI.    SeiNK. 


This  condition  is  also  described  under  the  names  of  irritable  spine, 
8€nsitive  spine,  spinal  irritation,  a  functional  affection  of  the  spine,  weak- 
ness of  the  s]dne,  nenromimesis,  et-c.  The  alfection  may  occur  sponta- 
neously or  most  often  as  the  resnltof  some  trauma,  either  mild  or  severe. 
It  appears  as  a  sensitive  and  painful  condition  of  the  spine,  manifested 
by  sensitiveness  most  often  over  the  spinous  processes  of  the  vertebriCj 
pain  in  motion  and  inanipnlation;  ami  in  most  of  the  cases  is  associated 
with  a  certain  amount  of  general  neurasthenia. 

Pain  ami  tenderness  are  freqnently  found  at  the  base  of  the  neck, 
between  the  shoulders,  in  the  lower  dorsal  region,  or  at  the  end  of  the 
spine.  This  pain  is  usually  subacute,  it  is  aggravated  by  fatigue,  ami  it 
maybe  accompanied  by  jimcb  hypenesthesia,  which  is  usually  localized  in 
a  comparatively  small  area  where  there  is  a  complaint  of  a  burning  sensa- 
tion, while  no  curvature  or  projection  can  be  seen  on  inspection  of  the 
back.  In  the  extreme  cases,  patients  are  unable  to  bear  any  weight  upon 
the  spine  in  sitting  or  standing,  and  they  present  the  symptoms  that  sug- 
gest a  hypenesthesia  of  the  ligaments  or  of  the  fasciie  of  the  back  muscles. 
Ordinarily  the  patients  are  able  to  go  about  freely,  but  suffer  great  pain, 


tHLiick:  MUncheiier  lued.  WwheDsch, ,  18l>i,  p.  512. 
-Friedberg:  SclmiidL's  Jalirb.,  \WI ;  Brmis'  Beitr.,  xL,  1S»4, 


TlO.  166.— HnmsiM)*^  buk'lk»  lu  Ui 


i  »vvrr  imrder  uf  tU««  plx^ura  aod  pt3do»Mlimi  b  marked^ 


sucTi  as  a  rounding  tnit  of  the  whole  back  in  the  ilorsal  region  or  a  slight 
lateral  deviation. 

The  spinal  muscles  and  often  the  museles  in  general  are  weak  iind 
flaccid. 

The  treatment  consists  in  the  improvement  of  the  general  condition 


F1G<  ie&.— Funnel  Cliest,    (Stone J 


day,  followed  by  massage  and  exei*ci»e.d  to  strengtlieii  the  Hpinal  muscles. 
The  use  of  apparatus  is  sometimeg  indicated  temporarily  to  enable  the 
patients  to  assume  the  upright  position  in  order  that  they  may  take  exer- 
cise and  get  uut  of  doors.     In  general  the  treatment  uf  hysterical  spine 
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1068  not  differ  from  that  of  the  treatnient  of  fiiuctional  affeetions  of  the 
joints. 

A  distorted  condition  of  the  cliest  may  result  as  a  secondary  eonse- 
quem-e  of  curves  of  the  spine,  or  it  may  be  congenital.  The  congenital 
deformities  are  rare.     The  sternum  may  be  a)>sent. 

Flfjeon  bnast  ( HuhueibTust,  Kuhnbrust,  pectus  carinatum  or  gallina- 
tutu,  poitrine  on  lart^ue,  poitriue  de  pigeon,  etc.)  is  a  deformity  charac- 
terized by  a  promineiu'e  of  the  sternum  and  cartilages  of  the  ribs.  It 
occurs  in  young  children  more  ttften  than  in  adidts  and  is  Juost  often  due 
to  rickets.  It  occurs  also  as  the  result  of  nasal  or  pharyngeal  obstruction 
in  growing  children.  It  is  seen  often  to  an  extreme  degree  in  dorsal 
Pott's  disease,  in  which  it  is  due  to  the  sinking  forward  of  the  upper  dorsal 
Spine  carrying  with  it  the  ribs.  Some  unilateral  prominence  of  the  costal 
cartilages  and  antevior  border  of  the  ribs  may  result  from  scoliosis. 

In  severe  rickets  lateral  ilatteuing  of  the  chest  occurs,  along  with  a 
transverse  groove  below  the  nipples,  known  as  Harrison's  sulcus j  below 
this  sulcus  the  lower  part  of  the  chest  flares  out. 

Funnel  r/ttsf  (Trichterbrust,  etc.)  is  the  name  applied  to  a  depression 
of  the  sterauin  and  costal  cartilages  the  etiology  of  which  is  not  always 
I  tear.  It  may  occur  to  some  extent  iu  Pott's  disease  and  in  ndld  rickets, 
while  in  many  cases  it  is  uot  possible  to  assign  a  cause. 

The  deformities  of  the  chest  being  as  a  rule  secondary  to  other  affec- 
tions, their  treatment  is,  of  course,  so  far  as  possible,  the  removal  of  their 
cause.  For  the  condition  itself  apparatus  is  of  little  use,  but  gymnastics 
may  be  of  value. 


CHAPTER  IV. 

THE    PATHOLOGY,    imOLOGY,    AND    COURSE    OF  CHRO^C 

JOINT    DlfclEASE. 

L  Joint  difieases  beginning  in  the  synovial  inembvane :  chronic  serous  «yn€»vUi**» 
cliionie  pm*ult;nt  syuuvitiB,  chruiiit:  synoviiis  vvUiHmt  eflfnsion. — 11.  Joint  dis- 
eaijes  beginning  in  bone:  tuberculosis,  acme  infectious  oHteuniyelttis,  tutnor«i  u£  ^ 
the  bone*i  involvuig  the  joints,  sunple  osiitia.^III.  Jul ui  diseases  inconstitu- 
lionaJ  affecliiMm:  (1)  ijypUiliK;  {-2)  aiiliritiH  defornmn»;  0)  rheumatism;  (4) 
gout ;  (o)  actite  infectious  diseafles  ;  (tJ)  gc>norrhcf?a  ;  {7}  pathological  conditious  of 
Uie  nervoussystem  ;  (8)  htemopbilia  ;  \P}  scurvy. — IV.  Miscellaneous conditians : 
loose  bfMlies,  peri-ariicular  abstep^,  growing  pains,  ankylosis,  bursitis,  etc* 

Thk  pathology  of  chiooic  joint  disease  is  a  sul>ject  the  literature  of 
which  is  very  extensive,  ©specially  in  this  transition  period;  for  no  part 
of  the  pathological  domain  has  experienced  greater  or  more  radical 
changes  in  the  last  few  years,  and  to-day  one  has  no  accepted  classifica- 
tion and  no  definite  pathological  system.  A  great  deal  has  been  written* 
but  it  has  yet  to  lie  crystallized  into  some  definite  scheme. 

No  attempt  will  be  made  here  to  treat  exhaustively  the  very  extensive 
subject  of  the  pathology  of  idi tonic  joint  disease,  but  simply  to  present 
it  in  its  practical,  surgical  aspect,  and  in  its  very  important  clinical 
relations. 

Most  of  the  diseases  of  the  joints  may  be  considered  under  one  of  the 
two  following  headings.  Otlier  aJfections  demand  separate  considera- 
tion. 

I.  Diseases  beginning  in  the  synovial  membrane. 

II.  Diseases  Ijeginning  in  the  btmes. 


I,   Diseases  BEOixyixo  ix  the  Synovial  Mkmrraxe. 

ChroHiC  sijnmitis  appears  as  chronic  sei*ous  synovitis,  chronic  purulent 
gynovitisj  or  chronic  synovitis  without  effusion. 

Chronic  jirrons  st/ttiivifls  is  also  known  by  the  names  of  dropsy  of  the 
joint,  hydrarthroB,  hydrarthrosis,  hydrops  articulonim  chronicua,  etc. 
As  a  rnle,  pathological  changes  are  present  in  the  synovial  membrane  of 
a  character  about  to  be  described;  but- certain  cases  show  no  obvious 
pathological  changes  beyond  increase  of  fluid  for  a  long  time.' 


»Frierichs:  Wagner,  " Handworterbuch  tJer  Phyii.,*'  Hi.,  i44«;  «Dict.  de  M^ 
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The  moist  eummoii  iknia  ui  chronic  serous  synovitis  is  that  which 
suct-eeds  one  attack  or  a  series  of  attacks  of  a  cutesynovitia,  and  here  the 
pathological  changes  are  evident,  although  they  are  at  tirst  very  slight. 
One  sees  Id  the  commencenient  only  a  slight  increase  of  vascularity  and 
a  tendency  to  thickening  of  the  membrane^  which  begins,  perhaps,  to  look 
boggy  from  soaking  in  tlve  excess  of  joint  fluid.  This  fluid  may  be  in- 
signiiieant  or  very  large  in  amount  j  it  is  ordinarily  yellowish  or  color- 
leas,  but  at  times  it  is  red  from  bloml  originally  effused. 

Increased  va>scularity  and  thickening  of  the  membrane  are  followed 
by  an  hypertrophy  of  tlie  synovial  fringes.  This  hypertrophy  varies 
from  a  slight  and  almost  imperceptible  hyperplasia  U^  a  condition  in  which 
the  fringes  are  transformed  into  a  mass  of  hbrous  polypi,  so  that  the 
synovial  surface  may  be  fairly  shaggy.  At  other  times  the  fringes  are 
translucent,  seeming  to  bo  (as  they  often  are)  fat  enclosed  in  a  delicate 
capsule. 

Meantime,  the  suljsynovial  tiswue  lias  hypertr<>phied,  and  in  some 
cases  it  is  known  to  have  increased  to  an  incli  in  thickness,  and  if  the 
fluid  has  been  long  in  the  joint  the  synovial  membrane  and  the  parts  be- 
low it  look  light  yellow,  pulpy,  and  boggy.  If  the  effusion  has  been  ex- 
treme the  capsule  has  either  become  enorjnously  thickened  or  has  become 
much  distended.  If  so,  the  lateral  and  internal  ligaments,  weakened  by 
the  continual  tension  and  soaked  by  the  contait^ed  fluid,  have  also 
stretched,  and  lateral  motion  may  be  foimd  in  the  knee-joint,  even  to  the 
extent  of  0<J". 

There  nmy,  however,  have  been,  lusteail,  a  development  of  cysts  in 
connection  with  the  joint,  practically  herniie.  These  occur  oltenest  in 
the  po^diteal  space  in  connection  with  the  knee-Joint  (Baker),'  The 
view  is  advanced  by  Riese-  that  these  cysts  are  rather  the  result  of  cystic 
degeneration  of  periarticular  structures.  This  theory  is  based  upon 
the  obliteration  of  the  blood-vessels. 

The  most  conunou  causes  of  chi'onic  serous  synovitis  are  traumatism, 
exposure  to  cold,  rheumatism,  the  presence  of  loose  botlies,  etc. 

The  outcome  of  simple  serous  synovitis  is  in  absorption  or  suppura- 
tion, or  a  persistenee  of  tlje  condititufc  with  a  continually  increasing  dis- 
ability of  the  Joint. 

One  form  of  chronic  synovitis  is  marked  by  such  periodicity  that  it  is 
B|)okeu  of  as  tiitft'mitft'nt  /if/diopa.^  No  changes  may  be  found  in  such 
joints^  although  the  atfectiou  may  have  existed  at  times  for  years.     Ko 

ot  de  Cljjr.  prathue,»»  8,  80;  Bonnet:  "Mab   des  Artie.,**  Paris,  1H^5,    Billroth; 
<«8ltrg.  Psith./^  1HH:S,  Am.  eel.,  p.  rj8 ;  Arch,  f,  kL  Ch.,  u.,  408. 
St  BartJi.  Refwrtfl,  xU'i, 

•Cent.  f.  riur.,  1808.  p   585. 

>Weisz;  Btnl.  Ktinik,  im»8.  No.  1 11K  Spiiator.  Chariti*  Annaleii,  Bd.  xxi ; 
SceliguiUder:  Deiusch,  lued.  VVuelic^nhcli. »  lb»0,  61. 
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etiology  has  been  determined  and  tlie  disturbance  is  thought  to  be 
motor  in  cbaraeter.     The  time  of  appearance  of   successive  attacks  is 
remarkably  regular,  the  interval  being  usually  about  a  fortnight. 

Cltntuie  jfifndent  sf/norltiSf  or,  rather,  purulent  arthritis,  ainde  from  the 
tuberculous  form  (whit»h  will  be  considered  in  speaking  of  diseases  origi- 
nating in  bone),  maybe  consecutive  to  the  infections  acute  inttammations, 
or  the  infection  may  have  extended  from  neighboring  parts.  The  joint 
is  in  these  cases  filled  with  pus  and  the  synovial  membrane  intiltrated 
and  covered  with  a  fibrinous  deposit.     The  cai-tilage  in  cases  of  long 

standing  becomes  cloudy  and  fihri Hated,  and 
necrosis  may  occur  in  spots.  If  the  process  is 
continued  long  enough  the  ends  of  the  bone  be- 
come involved  and  carious  abscesses  are  likely 
to  occur.  Recovery  then  takes  place  by  the 
formation  of  cicatricial  adhesions  and  the  de- 
posit of  new  iMine. 

Chnmif^  tlrtf  synointU  is  found  as  a  senile 
change,  not  always  distinguishable  from  rheu- 
matoid arthritia,  as  a  neuropathic  disorder,  and 
as  the  result  of  the  fixation  of  Joints  in  one 
position.  In  Reyher^s  experiments,  at  the  end 
of  a  year's  fixation  it  was  found  that  the  car- 
tilages of  the  joints  had  degenerated  at  the 
points  where  they  were  not  in  contact. '  In  such 
joints  with  a  shortened  capsule  and  thickened  synovial  membrane  for- 
cible manipulation  may  rupture  the  ligaments  and  produce  hemorrhage 
from  the  synovial  outgrowths. 

In  the  "  idcerative  '■  form  there  is  a  fibrillation  and  a  disintegration  of 
the  articular  cartilages.  This  is  accompanied  by  thickening  of  the  cap- 
sule and  hypertrophy  of  the  synovial  folds  and  fringes.  Lime  salts  may 
b«  deposited  in  the  capsule  and  cartilage,  and  as  the  latter  wears  away 
the  ends  of  the  bone  become  ebnrnated  and  sclerotic. 

Chronic  dry  synovitis  also  occurs  in  the  form  known  as  "ankylosing'* 
(arthritis  ankylopoetica).  This  may  be  the  result  of  an  acute  exudative 
inflammation  or  as  the  final  stage  in  tthronic  destructible  processes.  It 
occura  also  in  chronic  rlieumatisni. 


Fki.  im—OiroDlc'  Arthritis  Fol- 
io winir    Wound.      tWttJTt'D    Mu- 
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^Menzcl:  Langenbec'k^s  Archiv^  xii. ;  Moll  "Utiiet-s.  liber  d.  anat.  ZuKtatul 
d.  Gelenke  l>ei  andauernder  ImmnbUvzatioji,*'  Berlin,  18t^"i,  Reylifr  Deutsch  Zeit, 
1.  Ciu,  liL,  1873;  Yolkmaim.  **  lI>drartbrua/»  BediiL  khu.  Wochejiiicli. »  lt*70. 
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TUBEmTLOSlS. 

The  iiiodern  view  jiistifif^s  the  coDsideratioii  of  tuberculous  joint  dis- 
ease under  this  heading.  This  class  of  affectiona  has  from  time  to  time 
been  described  under  the  f{>llowing  names:  Tuberculous  oatitia  or  uateo- 


Tta.  III. — TuiiM»r  Albu«,  f^mBlHocim  tii  ui4»*r  e|*l|iliy>«'»l  Utui'' or  Hhta.  Svnovitti  of  Joljit.  but  tio  tu- 
lieaniJiiua  pnn-etai  »|tiirt  fnnj»  Unita  ujj  Doleil.  Dmnih  from  uiUIttry  tuiiit'nnjhiMi*.  tt.  F4>ii»kyHb;  /»,  pri- 
mary'uciis;  c,  «tuirt.    (SIoIiuIa.) 

myelitis,  tuberculosis  of  j dints,  scrofulona  or  atrunions  joint  disease, 
caries^  fungous  joint  disease,  gelatinous  ai'thvitis,  white  swelling. 

It  is  called  in  Gerniaii^  scrofulose  Caries,  tubereulose  Caries,  scrofu- 
luoc  GelenkentzUndung,  and  fmigose  Arthritis,  Oelenktuberculose,  etc* 

In  Latin,  Caries  mollis  sive  fungosa,  fungus  artieuli,  caries  sicca,  etc. 

French  names  aim  at  greater  precisii>ii  in  speaking  of  osteo-periostite 
tuberculose  chrouique,  tuberculose  articulaire,  tubei'cule  tardif  a  evolu- 
tion rapide,  and  osteite  aigu#. 

Ill  whatever  J4)iut  it  appears  it  presents  itself  in  much  the  same  form, 
SLs  an  affection  of  the  spongy  tissue  of  the  epiphysis,  most  often  near  its 


TtQ.  172*— H][i  rn?<e»ije,    Fririiary  tubt?rcQl<ius  tmm  tii  liMtttl  of  f**mur,  tieiir  eplpb^stwil  Un*?*    a,  Hvw\  o( 
femur ;  /*,  itibenuloiw  tvcm  In  epU»tiyMml  line.    fNlcliulii, J 

line  of  junction  with  the  shaft;  but  sometimes  near  the  articular  carti- 
lage, and  rarely  in  the  periosteum.  It  occurs  mostly  as  a  localized  dis- 
ease, appearing  in  one  or  more  distinct  foci ;  a  simultaneous  tuberculous 


infiltration  of  the  whole  epiphysis  (the  infiltrated  tubercle  of  Nelatoni 

however,  rarely  happens. 

The  common  form  of  tuberculous  iufection  of  the  ejjiphyses  ia  the  uu© 

spoken  of  aB  focal  or  encysted,  when  the  first  change  is  the  formation  of 

single  or  multiple  foci  of 
tuberculous  degenera- 
tion. On  section  of  the 
diseased  epiphysis  the 
first  nuticeable  ehauge 
coiisists  in  a  local  hy- 
pcratiiia  of  some  part 
of  ll.e  spongy  tissue. 
There  then  ajipears  in 
this  hyi>etiemic  area  a 
small  grayish  translu- 
cent spot  almost  as  small 
as  one  can  see,  which 
grows  more  gray  and 
increases  in  si/.e,  while 
a  zone  of  hypenciHic  tis- 
sue develops  around  it 
a  u  d  the  nei]ki:ii  boring 
itone  looks  l»oggy  from 
^  ,    ,^^^  ^^.  ,  -  s^    ^  •,  ■  '^^  excess  of  the  trans* 

(hy^":>^K"^-''-9'''^%'-'-'"''  "'led  fluid.     At    6rst 

^:S\^  XT"^^"!?   r  -  :'  '^-x  '  ^  usually  there  is  no  sy- 

novitis,  it    is  purely  a 
Inralized  ostitis. 

Under  the  micro- 
scope the  process  ap- 
i»ears  to  be  as  follows: 
Tlie  tubercle  bacilli, 
being  lodged  in  the 
marrow  of  the  bone, 
cause  a  multiplication 
of  the  sui  rounding  cells, 
probably  by  the  action 
of  a  toxin,  and  a  tj*pi* 
cal  tubercle  is  formed. 
Such  an  area  consists  of  a  central  mass  of  giant  and  epithelioid  cells 
surrounded  by  a  zone  of  lymphoid  cells.  As  the  tuberculous  area  in- 
creases by  multiplication  of  the  cells,  the  centre  degenerates,  form- 
ing a  necrotic  mass  in  which  fat  drops  may  be  seen.  iSometimes  the 
tubercle  bacillus  can  be  found,  usually  in  small  ntuubere,  in  the  giant 


F:a.  i:3.-8tt'Uoiiul  liiU 
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cells,  or  in  tlie  eiiithelioid  celia,  or  between  them,  'Tho  proitess  extends 
by  the  lormation  of  otfier  tu  I  mercies,  apparently  due  to  the  multi- 
plication of  the  tubercle  bacilli  and  their  diffusion  through  the  tis- 
sues. New  necrotic  areas  like  the  first  are  fouud  which  coalesce  and 
form  a  ujiisa  of  caseous  material.  Arouud  the  tuberciilons  area  there  ap- 
pears a  iione  of  n  on -tuberculous  granulation  tissue  early  in  the  process. 


\^i 


Fio.  174*- Edge  of  Tii*)ert'iJ(ou?i  Fuilh  \q  Bone.  A  portion  of  4^4Ui«oiiB  marn)w  aummDd*»<J  by  n«-fotIc 
boQe  imliei^ttla^.  Uut«ickj  thb  Is  mq  iirm  uf  tuberulea.  nnd  sUlI  fiirtlier  rr>iii  tb».' 4'ouire  is  tat  loarruw 
with  mwti  oMlemiitoiia  fltsroufl  tlffiiie.    (NlclioL*.) 


During  the  later  antl  reparative  stages  of  the  process  this  area  becomes 
less  vascular  and  is  converted  into  denser  fibrous  tissue. 

As  the  individual  tubercles  meet  and  coalesce  they  form  in  the  mar- 
row of  the  bone  irregular  caseous  masses.  In  this  way  hirge  areas  of 
bone  may  be  involved  by  peripheral  enlaigemeut  of  the  tuberculous  area. 
This  area  may  softeu  and  a  tuberculous  btuie  abscess  may  result,  the  puru- 
lent material  containing  bone  fragments  like  sand. 

Instead  of  forming  a  "  bone  abscess  **  tlie  process  may  result  in  the 
formation  of  a  sequestrum  composed  of  necrotic  trabeculu?  retaining  their 
shape  and  lying  m  a  cavity  in  the  bone.     About  the  sequestrum    is  a 
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layer  of  granulation  tissue.  The  sequestrum  may  take  the  shape  of  a 
wedge  having  its  base  toward  the  joint,  in  which  case  it  is  kuown  as  a 
*'  bone  infarct " 

As  the  diseased  focns  grows  larger  it  looks  more  yellow  in  spots,  and 
shows  at  its  ceotre  a  tendency  to  cheesy  degeneration,  and  later  in  the 
history  of  the  atfection  one  finds  iiodides,  varying  in  size  from  that  of  a 
pea  to  a  hazelnut,  ivbich  are  tilled  with  a  putty -like  sabstance,  such  aa 


Fto.  175,— PerforuHun  *>l  Aiti^ular  i  uitiiujfi^  Iphii  Ikmt*  VtM-m.  ShuwK  lubercle  In  bntio  mftrrc»w. 
r^rtHa^i*  l»  !«mw?wljat  ObrtlJaUtd,  fuid  eiintaJns  niunerous  IrregviliLr  cmvltlea  tiUed  with  aplndle-ataApod 
rells,     {Ni^'bulljij 

the  cheesy  material  found  elsewhere  in  the  body,  except  that  it  contaiaa 
spicules  of  bone  from  the  trabecuhe,  and  iti  the  larger  foci  pieties  of  dead 
bone  of  considerable  size  are  found. 

Later  in  the  history  of  the  affection  the  tul>erculous  nodule  may  break 
down  into  purulent  material.^ 

Generally  the  original  focus  is  surrounded  by  smaller  tubercles  which 
aid  in  its  extension ;  but  the  chief  work  is  done  by  the  erosive  action  of 
the  granulations,  which  take  the  place  of  the  progressively  rarefied  bone. 

From  the  stage  of  tuberculous  infiltration  the  process  may  follow  any 
one  of  three  courses :  the  diseased  focus  may  be  absorbed  and  so  cured; 
it  may  extend  to  the  periphery  of  the  bone,  and  break  through  the  pen- 
osteuin  and  empty  itself  there;  or,  lastly  and  probably  most  commonly, 
it  may  extend  to  the  joint  and  infect  that. 

(1)  The  absorption  of  the  diseased  focus  is  theoretically  possible  up 

■  Vmcent^fi  artick%  Asbhursi^s  Encyclopiedia,  vol.  vL|  p.  908. 
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to  a  late  stage  in  the  process,  so  long  as  tlie  disyase  reinaiiLs  strictly  local 
and  no  sequestra  of  any  size  have  formed  j  the  pua  may  become  cheesy 
and  calcified. 

(2)  The  next  most  favorable  termination  to  the  disease  is  when  the 
focus  does  not  infect  the  joint  but  breaks  through  the  periosteum,  and 
discharges  into  the  peri-artieular  structure.  This  happens  when  the  focus 
is  so  situated  that  the  line  of  least  resistance  takes  it  to  another  part  of 
the  bony  surface  aw  ay  from  the  joint,  there  forming  probably  an  abscess 
which  must  be  evacuated  externally  or  break.  Sometimes  this  ends  the 
disease }  the  granulation  tissue  becomes  fibrous,  and  then  osseous,  and 
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the  diseai$e  is  over.  This,  according  to  Krause,  is  most  likely  when  the 
focus  is  in  tlie  upper  or  lower  end  of  the  tibia  or  in  the  olecranon/  It 
is  not  likely  to  occur  in  the  hip  on  account  of  the  extensive  distribution 
of  the  capsnle. 

(3)  Probably  the  commonest  course  for  tliis  localized  ostitis  to  pursue 
is  to  break  into  the  joint  cavity,  and  the  ease  witli  which  infection  of  the 
joint  from  the  epiphysis  is  produced  will  be  readily  understood  b}^  con* 
sidering  the  pathological  conditions. 

The  seat  of  the  disease  in  the  beginning  is  ordinarily  not  far  from  the 
cartilage.  At  first  it  excites  no  joint  inflamniation,  but  when  it  reaches 
a  certain  stage,  even  before  it  breaks  into  the  joint,  inflammatory  reac- 


'  Krttuae    '*Tiib   der  K.  unci  Ge!enke/»  1891. 
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tioii  in  the  joint  begins.*  The  inflammation  vt  the  juiiit  at  first  is  jion- 
tubctrciiloua,  the  synovial  niejnbrane  appearing  thick  and  Li:'ilematoiis,  thn 
cavity  of  the  Joint  being  filled  with  a  aerons  inflanmiatory  exudate.  This 
process  may  be  very  extensive,  arid  Yolkmann*  claimed  that  obliteration 
of  the  j(jiut  cavity  might  occur  from  the  cic^trizatioa  of  the  non-tuber- 
culous inflammatory  process. 

Perforation  of  the  joint  by  the  tuberculous  focus  is  the  next  step  in  the 
process.  When  the  tuberculous  focus  underliea  it,  the  cartilage  of  the 
Joint  begins  to  disintegrate  and  appears  softened  and  yellow  and  finally 
breaks  through.  The  perforation  frequently  occiu^s  near  liganjents. 
The  tubercle  bacilli,  having  entered  the  Joint,  are  quickly  disseminated 
by  movement  of  the  articulation,  and  the  synovial  membrane  beoomea 
infected. 

The  synovial  membrane  then  appears  thick,  smotith,  and  sliining  and 
sometimes  nodular,  tlie  surface  is  studded  with  small  specks  not  larger 
than  the  head  of  a  pin.  The  yellow  tuljerculons  areas  increase  and  soften, 
and  tuberculous  ulcers  of  the  synovial  membrane  form.  The  thickenetl 
synovial  membrane  extends  as  a  pannus  growth  over  the  edge  of  the 
articular  cartilage,  sometimes  covering  the  whole  cartilage.  At  the  same 
time  the  tuberculotis  process  may  extend  between  the  cartilage  and  bone. 
The  cartilage  beneath  the  pannus  layer  is  destroyed  and  disintegrated 
while  tlie  free  surface  of  the  cartilage  becomes  fibril lated  and  ulcers  ap- 
pear in  it  also.  When  the  tuberculous  process  extends  beneath  the  car- 
tilage the  latter  is  eroded  and  destroyed. 

Large  areas  of  cartilage  may  be  detached  from  the  underlying  bone, 
and  sometimes  the  entire  caitilage  may  be  loosened  as  in  the  hip- joint. 
Under  these  conditions  the  denuded  end  of  the  bone  is  seen  to  be  covered 
with  nodular  granulation  tissue  filled  with  tubercles,  caseous  and  other- 
wise. As  the  disease  goes  on  the  cartilage  is  destroyed  or  cast  off  in 
sheets,  and  the  denuded  bones  are  attacked  by  the  tuljerculous  process  and 
are  eroded.  As  a  result  of  thiSj  articular  cavities  are  enlarged  and  dis- 
torted, and  distortinns  and  subluxations  may  occur.  The  tonic  muscular 
contraction  accompanying  Joint  disease  tends  in  certain  Joints  to  crowd 
together  the  softened  ends  of  the  bones  and  hasten  the  wearing  away. 

Microscopical  examination  of  the  diseased  area  at  any  time  before  all 
ataructure  is  lost  shows  a  typical  granulating  tuberculosis^  Within  the 
low-grade  granulation  tissue  one  finds  numerous  and  characteristic  tuber- 
cles with  epithelioid  and  giant  cells  (Konig),  but  with  the  increase  of 
cheesy  degeneration  the  typical  tuberculous  structure  becomes  more  and 
more  obscure. 

TMckening  of  the  capsule,  infiltration  of  the  peri-articular  tissuea,  and 


^  LatmtiloBgue  :  "  Coxo-iuberciiloae,"  rana,  1886. 
■  Volkmann:  Baminl.  kliii.  Vortr.,  No.  52. 
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thickening  of  tbe  ends  of  tlie  bones  are  clinical  nmoifestations,  and  ab* 
scesa  formation  and  all  the  othiT  complications  are  reiidy  to  follow. 

About  the  affected  joint  is  formed  a  layer  of  granulation  tissue  which 
may  be  converted  into  iibrous  tissue.  This  process  may  be  very  exten- 
sive  and  accounts  for  such  phenomena  as  the  ovoid  swelling  in  tumor 
albus  and  the  thickening  of  the  trochanter  in  hip  disease.  This  fibrous 
tissue  may  be  redematous, 
and  the  spaces  may  con- 
tain a  fluid  reacting  to 
stains  like  mucin. 

Repair  is  b  r  o  u  g  h  t 
about  by  the  formation 
of  fibrous  tissue,  probably 
arising  fiom  the  layer  of 
nou -tuberculous  granula- 
tion tissue  which  grows 
into  and  replaces  the  tu- 
berculous material.  Case- 
ous material  is  largely 
absorbed,  and  the  inspis- 
sated remainder  is  re- 
placed by  fibrous  tissue 
or  is  ealcitied  and  encap- 
sulated. Fibrous,  carti* 
laginous,  or  bony  anky- 
losis may  result  from  the 
process  of  repair. 

It  is  most  important 
to  note  that  the  process 
of  repair  may  be  incom- 
plete* and  that  small 
areai?  of  tuberculous  ma- 
te rial  encapsulated  by 
fibrcais  tissue  may  persist 
for  a  long  time  and  under 
favorable  conditions  may 

become  active  and  cause  a  recurrence  of  the  disease.  This  fact  muat 
always  be  borne  in  mind  iu  forcibly  manipulating  convalescent  tuberculous 
joints. 

Certain  variations  of  this  process  muat  be  described.  Other  types 
of  synovial  affection  from  that  described  are  found  at  times. 

Arborescent  titltereu/ous  sfjjwvitia  is  the  name  given  to  a  condition  m 
which  the  synovial  membrane  is  covered  with  branching  arborescent  tags 
frequently  coated  with  fibrin.     These  tags,  which  may  be  of  considerable 


•:->'^:: 


•"^^ 


Fio,  177,  -  ikM.*iloQ tit  'riiberculouj* hvijuv lal  >hMiiiimui*.  Numer- 
tiUA UibenleH  wHb KUiat cells  IMwtoji  ihtm\ twleiuttUnus  gr&iiu- 
laUoD  Us&nc  with  mmiy  lytiipbtjid  ami  {iEusiiija  fM3ll».    CNIcbolaJ 


d 


176 


ORTHOPEDIC   SLKGEKV. 


size,  consist  of  vascular  coonective  tissue  containing  tubercles,  8ome- 
tiniea  a  large  aiiiouDt  of  fatty  tissue  may  be  preseBt,  i-onstitutiiig  the 
**  lipoma  arborescens/' 

Sijfltfi/'t/  tubereithms  ttodulrs  of  the  synovial  membrane  are  described 
by  Konig,  Riedel,  Krause,  and  Cheyne.  Nudular  and  even  polypoid 
gron'ths  with  little  tendency  to  caseation  project  into  the  Joint.  Although 
at  first  the  rest  of  the  synovial  membrane  is  bnt  little  affected  it  becomes 
involved  later. 

Mke  hodies  are  occasionally  found  free  or  j>eduneulated  in  tuberculous 
Joints,  They  consist  either  of  tilirin  arranged  in  concentric  layevs  or  of 
vasculiir  connective  tissue, 

Ihjdfops  aiiwitlorvm  iuheratlosus  was  a  name  given  by  Knnig  to  a 
chronic  effusion  of  joints  said  to  be  primarily  synovial.     In  these  there 


KKJ.  l7H*~T«»irrculoU8  Dbeaiie  *»!  Knee  ExrUiifiti.    View*  from  atKjve.  of  upjwT  end  of  tibia*    8boWfl 
iMr^ oval aitm of  tubeneufiiuA SDrteainj?.    CUnliii]  lilsujiy  mA  known.    tNlcbt^U.) 


is  said  to  lie  at  first  no  marked  thickening  of  the  synovial  membrane. 
Later  the  membrane  assumes  the  typical  character  of  tuberculous  synorial 
intianiniation.  A  similar  condition  of  joints  with  a  purulent  effusion  is 
described  as  "  empyema  tubercnlosum. " 

It  has  always  been  asserted  by  writers  on  b<:)ue  tuberculosis  that 
primary  disease  of  the  synovial  membrane  occurred.  Volkmann,  how- 
ever, as  early  as  the  writing  of  his  classical  monograph,  said:  "The 
fungous  inflammations  of  the  jointa  begm  generally,  and  in  children 
almost  without  exception,  not  at  all  as  an  arthropathy,  but  as  a  pure 
osteopathy,  with  a  very  circumscribed  caseous  or  tuberculous  ostitis. "  * 

Nichols^  in  one  hundred  and  twenty  tuberculous  joints  examined  from 
children  and  adults,  many  from  excisions,  a  considerable  number  from 

'  Volkiminii :  Klhi,  Vtirtr,,  v.,  p.  1405. 
»Nidu)lB:  Orth.  Trans. ^  \oL  xL,  p.  383. 
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autopsies  or  amputatiousj  <liil  not  aae  a  joint,  in  whicli,  if  all  the  bones  en- 
tering into  the  joint  were  sawed  open,  one  or  more  old  bone  foci  were  not 
found. 

Krause  admits  that  the  more  one  makefi  it  a  rnle  to  saw  open  the 
bones  the  less  often  will  cases  be  considered  primary  disease  of  the  syno- 
vial membrane.  Complete  examination  of  a  joint  at  operation  is  usually 
difficult  and  oftene^t  impossible,  so  that  confOnsions  as  to  the  absence  of 
primary  bane  disease  based  upon  such 
examinations  must  be  accepted  with 
caution. 

Although  prLmai-y  tuberculosis  of 
the  synovial  membrane  is  described  by 
tJiose  whose  statements  carry  great 
weight,  the  results  of  Nichols^  investi- 
gations must  be  borne  in  mind,  which 
are  positive  and  not  negative  con- 
elusions. 

The  writers  are  of  the  opinion  that 
primary  disease  of  the  synovial  meju- 
brane  is  a  diagnosis  warranted  only 
after  all  bones  forming  the  Joint  have 
been  sawed  open  in  all  parts.  And 
that  for  clinical  purposes,  until  the 
ctmtrary  is  proved,  one  must  assume 
that  practically  all  tuberculous  joint 
dinea^e  has  its  origin  in  bone. 

Cold  Alfsce^.^es  of  Jftints. — If  the 
tuberculoiia  process  in  the  bone  readies 
the  surrounding  tissues  by  perforation 
of  the  cortex  and  periosteum  or  by 
rupture  of  the  joint  capsule  an  abscess 
is  likely  to  occur.  The  area  of  tuber- 
cuhrvis  softening  iu  the  peri -articular 
tissues  iH  formed  by  the  coalescence 
and  caseation  of  tidte.rcles.    Sorround- 

iug  the  softened  area  is  a  layer  of  tuberculous  tissue  about  which  is  an- 
other la3^er  of  ri^dematous  and  vascular  granulation  tissue.  This  process 
may  ex. tend  until  a  large  cavity  has  been  formed. 

The  contents  of  these  abscesses  are  composed  of  caseous  material 
from  the  degeneration  of  the  tubercles  and  exuded  serum  with  necrotic 
pieces  of  bone.  In  the  fluid  are  polymorphonuclear  leucocytes,  often 
taking  up  little  or  no  stain  on  cover  slips.  Pyogenic  organisms  are 
absent  unless  present  by  secondary  infection.  The  fluid  may  be  like 
true  pus;  it  may  be  so  thick  that  it  will  hardly  flowj  it  may  be  thin  aod 
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tiittit,  'rh©  inner  layer  may  be  granular  or  necrotic  and  uleerateid.  The 
iticoMi  estendu  by  periplieral  enlargement  in  the  line  of  least  resistance* 
Tilt  walU  of  tiilierculoug  sinuses  consist  of  an  inner  layer  of  tuberculous 
tiafftt  (nittide  uf  wliieh  is  a  zone  of  oedematous  granulation  tissue. 

This  type  of  joint  disease  is  considered  tuberculous  for  the  following 


^ 
% 


THE   PATHOLOGY  OF  CHRONIC  JOINT  DISEASE.  179 

1.  Tubercles  can  be  identified  microscopically  in  practically  all  cases. 
On  this  subject  aJl  luodern  writers  agree. 

2.  The  tubercle  bacillus  is  often  present.  Millie r  believed  that  with 
care  thej  could  usually  be  fouutl.  Cheyn©  believes  that  with  careful 
search  they  can  always  be  found.  Nichols  suggests  that  the  process  of 
decalcification  necessary  in  order  to  cut  microscopic  sections  uf  boue  in- 
terferes with  the  staining  reaction  of  the  bacillus.  Bits  of  tuberculous 
lung  were  soaked  in  weak  nitric  acid,  and  after  two  days  the  bacilli 
stained  faintly  and  in  small  numbers,  and  after  four  days  no  bacilli  could 
be  detected, 

■S.  Inoculation  of  auimals  with  tissue  from  bones  and  joints  affected 
by  this  type  of  disease  produces  general  tuberculosis.' 

4.  Experimental  production  of  tuberculous  joint  disease  in  animals. 
Huter^  and  SchVdler'  rendered  animals  tuberculous  by  inoculation  and  by 
injuring  their  joints  produced  typical  joint  tuberculosis.  Mnller'  in- 
jected tuberculous  pus  into  the  nutrient  artery  of  the  tibia  in  kids  and 
produced  tuberculous  disease  in  the  e|jipbysis  and  sometimes  in  the  shaft 
of  the  bone  and  in  the  juhit,  Watson  Cheyne  produced  similar  results 
by  the  injection  of  pure  cultures  of  tlie  tubercle  bacillus.  Krause  injected 
pure  cultures  intu  the  joints  of  aninaals  and  produced  tuberculosis  of  the 
joints.  He  also  confirmed  8chuller*s  ex|>erimenta  as  to  joint  iujury  in 
animals  rendered  tuberculous.  Although  the  injured  joints  became  tu- 
berculous, fractured  lK>ues  in  these  animals  healeil  in  every  case  without 
showing  tuberculous  infection.     Triconi  performed  siiuilar  exi^eriments. 

5*  The  frequent  association  with  phthisis,  tuberculous  meningitis,  etc., 
of  this  type  of  Joint  disease  helps  to  contirra  its  tuberculous  character,  if 
such  confirmation  were  needed.  Watson  Cheyne  re|>orts  that  in  386  cases 
observed  for  three  years  42,  or  10.8  per  cent,  had  contracted  or  succumbed 
to  tuberculous  meningitis  of  phthisis.  In  2,106  cases  of  canons  disease 
of  boues  and  joints  nivestigated  by  Billruth  and  Menzel  from  the  post- 
mortem records  at  Vienna  (1817-67)  52  per  cent  showed  tuberculosis  of 
the  internal  organs.  In  837  resections  of  the  hip  Wartmann  reports  that 
10  per  cent  of  the  patients  died  of  generalized  tuberculosis,  which  came 
on  in  snch  a  way  as  to  suggest  that  the  operation  was  a  causative  factor. 

Billroth  found  that  M  per  cent  of  patients  dying  with  this  form  of 
joint  disease  die  of  acute  miliary  tuberculosis;  Jaff6,  that  53  per  cent  of 
the  deaths  are  from  general  tubercnlous  infection.^     Grosch's  extensive 


•Cheyne    Britiali  Med,  Jour.,  April,  1891. 

»I)eutAch.  Zeit  f.  Ch,,  1872,  xi.,  317. 

*Scliiiller:  "Exp.  nnd  hiHU>!.  rntersuchungen,"  Stuttgart,  1S80. 

<Cent.  f.  Ch.,  18BH,  No.  14. 

*N.  Y  Meclical  .lournal,  p.  325,  l8S4i  Garr6  Deutsch  med.  Wocii.,  No.  34» 
1886;  Triconi.  Baumgarten's  JahreBbericht,  ii.,  p.  229,  188U,  quoted  by  Dennia, 
N.  Y.  Med.  AsaiL  Rep.,  iL,  p.  331  ,  GroscU     Cent.  1  Cbir.,  228,  1882. 
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etatistics  show  that  in  hip  disease  tuberculosis  is,  in  apite  of  antiseptic 
precautions^  the  cotniiiunest  cause  of  death.  Nor  does  the  reiiiuval  of  the 
diseased  joint  seem  to  diminish  this  liability  very  much*  Kouig'  did  117 
resections  for  this  class  of  joint  diseases,  and  of  2*"*  deaths  found  IS  due 
to  general  tuberculosis,  and  9  more  patieuts  hopelessly  tubereidous. 

Cauniont'  found  no  preventive  effect  in  resection,  for  in  26  cases  of 
hip  disPiise,  treated  expectantly,  one- fifth  succumbed  to  generalized 
tubercidosi.s,  while  12  others  were  resected  and  one-third  of  the  patients 
died  of  the  same  cause. 

(I,  Human  beings  are  susceptible  to  tul>er(^ulou8  inoculation,  Leh- 
niann*  rt-lates  the  tuberculous  infection  of  10  chddren  (fatal  in  T)  who 
were  circumcised  by  a  phthisical  rabbi  in  a  small  continental  town. 
The  prepuce  became  the  scat  of  tuberculous  ulceration  and  the  inguinal 
glands  enlarged  and  suppurated.  8innlar  cases  are  related  by  Elseu- 
berg/  Meckleu,  and  Hoist,  *  in  which  the  presence  of  bacilli  in  the  affected 
tissues  was  demonstrated. 

A  case  related  by  Pfeiffer  deserves  especial  mention.  A  veterinary 
Burgeon  of  good  antecedents  and  in  sound  health  punctured  the  joint  of 
his  thumb  with  a  kuifej  while  disserting  a  tuberculous  cow  j  a  synovitis  of 
the  tuberculous  type  followed,  and  he  died  in  a  year  and  a  half  of  phthisis. 
His  thumb  joiut  showed  typical  tuberculous  structures  in  which  bacilli 
abounded/ 

Uimt*i'nl  mUiftt'if  tabtrt'tdosis  of  boite  occurs  in  connection  with  general 
miliary  tuljerculosis.  The  marrow  is  studded  with  miliary  tubercles  j 
necrosis  and  inflammatory  reaction  are  slight  or  are  absent/ 

KTIOLOiiY    OK    TuHERCULOUa    JoiXT  DiSEASE. 

Ilereditf/. — That  heredity  is  a  factor  m  causing  tuberculous  joint  dia* 
ease  has  long  been  admitted.  Whether  the  tuberculous  virus  can  l^ 
directly  transmitted  as  such  from  father  or  mother  to  the  offspring  must 
stdi  be  held  open  to  question/ 

Figures  which  attempt  to  show  what  proportion  of  children  with  joiut 
disease  inherit  a  tendency  to  these  diseases  are  notoriously  untrustworthy. 
In  the  class  of  hospital  patieuts  from  whom  must  of  these  statistics  come, 
anything  approaching  accurate  information  with  regard  to  the  diseases 
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»  Konig:  ArcUiv  f.  kVuu  Chir.,  26,  p.  822. 

*CftUTnont:    DeniKch.  Zen,  i,  Chir,  xx.,  137  ;    Yale: 
November  28tb,  1885. 

^Deutach.  med.  Woch.,  1880,  l*-13> 

•Cent,  t,  Chir.,  1887,  p.  62. 

» Quoted  by  Barber    Brit,  Me<h  Jour.,  June  23d,  1888, 

'Pfeiffer     Fort  der  Med  ,  1888,  No.  1,  p,  33. 

">  For  fui'Lher  detail  the  readt^r  ts  reftirred  to  the  article  of  NichoLs  {Tranit.  Am. 
Orlh   Amn,,  vol.  xi  J^  whicb  has  been  freely  used  by  Uie  writera. 

*  Quoted  by  Cheyne    **  Tubercidous  Disease  of  Joint*,**  p.  97* 
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of  which  relatives  h;ive  died  cumiot  be  expected.  There  is  also  an  in- 
clination on  the  part  of  parents  to  deny  the  existence  of  tuberculous  dis- 
ease in  their  parents  and  relatives.  In  this  way  parents  of  all  classes 
are  much  more  anxious  to  establish  some  traumatic  cause  for  the  affection 
of  the  joint  than  to  have  it  supposed  that  the  child  inherited  any  cunsti* 
tutional  taint.  Again,  it  must  be  remembered  that  in  a  community  in  which 
approximately  ten  per  cent  of  all  deaths  are  from  phthisis,  phthisis  must 
necessarily  appear  in  the  family  histovies  of  a  certain  proportion  of  any 
group  of  individuals  whose  antecedents  are  inquired  into.  For  these 
reasons  the  following  statistics  cannot  be  regarded  as  other  than  inaccu- 
rate, and  only  approximating  the  truth,  but  the  error  is  likely  to  lie 
always  on  one  side,  in  making  the  proportion  of  inheritance  too  small. 

Gibney'  analyzed  596  cases  of  diiferent  tuberculous  joint  diseases,  and 
found  tuberculous  disease  in  one  or  both  parents  in  68  per  cent,  and  what 
he  calls  an  **  acquired  diathesis  *'  in  30  per  cent  more;  and  of  the  whole 
number,  after  a  close  investigation,  lie  could  find  only  1  case  which  did 
not  present  an  acquired  or  hereditary  diatbesia;  but  he  represents  an 
extreme  point  of  view  in  the  matter.  C.  Fayette  Taylor,"  in  the  analy- 
sis of  845  cases  of  Pottos  disease,  found  .34  per  cent  in  which  there  was 
tuberculous  or  so-called  scrofulous  disease  in  the  parents,  and  in  66  per 
cent  the  disease  came  on  in  patients  of  a  sickly  diathesis.  In  401  cases 
of  hip  disease  from  the  Alexandra  Hospital  reports,  24  per  cent  bad 
phthisis  in  the  family  history ''  and  3o  per  cent  were  classed  as  traumatic. 
Albrecht,  tabulating  325  cases  of  tuberculous  disease  of  various  joints  as 
to  etiology,  classed  3.3  per  cent  as  ''associated  with  scrofula.'*  In  1,842 
cases  tabulated  irom  Gibney,  Taylor,  and  Croft  41  per  cent  were  in  chil- 
dren, one  or  both  of  whose  parents  had  phthisis.* 

rw«w/f//wm. ^Experimentally  it  has  been  seen  that  trauma  to  the 
joint  of  a  tuberculous  animal  may  cause  tuberculous  joint  disease,  but 
that  it  does  not  do  so  in  the  healthy  animaL  It  has  been  established 
that  contusions  and  wrenches  cause  the  effusion  of  blood  in  the  spongy 
tissue  of  the  bone.  Konig  has  seen  cases  in  which  tubercles  developed 
directly  from  the  clot,  just  as  in  a  syphilitic  individual  a  gumma  may 
develop  at  the  site  of  an  injury  to  the  bone.  **  There  are  cases  in  which  the 
swelling  from  the  fall  merges  into  the  tuberculous  swelling. "  '  It  wouI*i 
therefore  seem  rational  to  assume  that  trauma  caused  tnl)erculous  joint 
disease  in  children  who  inlierited  a  constitutional  taint.  But  it  l)ecome3 
evident  at  once  that  this  is  not  all,  for  every  surgeon  of  experience  must 


I 


I  Gibney  :  "Stmrnoiu*  Element  in  Joint  Dineiwe,"  N.  Y.  Med.  Jour.,  Jul>%  1877, 
From  preface  ot  Gt^ritian  tianslation  of  " Tlie  Mecbaaiciil  Treatment  of  Pott ^i 

^ Croft:  Clin.  Soc,  TrwiBactions,  l^ndon,  vol,  atili. 
*XichoU:  OrtU.  Trans.,  xi..  p.  358, 
*KOnig:  Deutech.  Zeh.  fUrCldr.,  187W»  xi. 
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have  in  bis  mind  cases  in  which  joint  disease  of  a  tuberculous  type  has  fol- 
lowed injury  in  chihlren  whose  family  histories  were  exceptioDally  good* 

Konig  estimates  half  the  cases  as  traumatic;  Alhreeht,  one-sixth; 
Croft,  35  per  cent;  Gibney,  42  per  cent  (of  which  72  per  cent  were  also 
hereditary);  (\  F,  Taylor,  53  ]>er  cent  (in  H45  cases).  Gilmey  observed 
845  cases  of  spinal  paralysis  (a  class  of  child reii  subject  Uj  constant  falls 
and  injuries) J  for  several  years,  and  found  only  four  complicated  with 
joint  tt'oubles,  Roser  observcfl  100  children  at  Marburg  with  fracture 
of  the  ell>ow,  and  in  no  case  did  tuberculouH  disease  follow, 

lu  certain  cases  traumatism  alone  must  be  accepted  as  the  causative 
factor,  while  in  some  cases  no  cause  can  lie  asaigued, 

T/fe  exiiiitkemata  must  be  mentioned  as  being  the  cause  of  tuberculous 
joint  disease  in  a  certain  proportion  of  canes,  probably  a  larger  proportion 
than  has  l>een  suspected.  Measles  and  scarlet  fever  are  the  most  com- 
mon eruptive  diseases  to  be  followed  by  these  sequehe.  Croft  estimates 
that  about  8e%'en  per  cent  of  chronic  tulierculous  joint  disease  in  children 
follows  the  exanthemata,  but  there  are  very  few  figures  bearing  upon  the 
subject.  The  effect  of  the  exanthemata  iu  causuig  other  forms  of  joint 
disease  will  be  alluded  to  later. 

The  entrance  of  the  bacilli  is  apparently  most  often  through  the  re- 
spiratory and  digestive  tracts. 

It  is  proliabie  that  whatever  continuously  diminishes  the  power  of 
resistance  and  of  repair  in  growing  children  increases  what  may  be 
termed  the  vulnerability  of  the  epiphyses,  and  furnishes  the  soil  for  the 
development  of  tubercle  bacilli  and  the  consequent  results. 

J //e.— Tuberculous  joint  disease  is  pre-emiueutly  a  disease  of  child- 
hood. It  is  rarely,  if  ever,  congenital,'  and  inider  oue  year  it  is  not 
common.  Of  Gibney's  Hbo  cases,  so  often  alluded  to,  84.5  per  cent  of 
all  cases  occured  before  fourteen.  Of  (j19  cases  of  hip  disease  tabulated 
by  Mr.  Wright,' there  w^ere  under  ten  years  150  cases;  under  fifteen 
years,  270. 

Bryant  tabulated  360  cases,  finding  223  cases  under  the  age  of  ten. 

Taking  Wright's  and  Bryant's  cases,  and  adding  3(>5  others  reported 
by  Say  re,  ^  there  are  1^34 1  cases  of  hip  disease,  of  which  l,rKK>  occurred 
under  fifteen  years  of  age. 

This  ie  natural  enough,  for  tulierculous  disease  aifects  chiefly  the  epi* 
physis,  and  the  ejiiphysis  during  its  period  of  greatest  activity  when  its 
blood  supply  is  largest  and  its  tissue  changes  are  most  rapid.  More- 
over, children  are  especially  subject  to  falls  and  are  not  so  easily  kept 
quiet  as  adults  are  after  injuries. 


«N.  M.  Slmffer,   "Am.  Clin,  r^ectures,"  vol.  iib,  141,-  Sonneiiberg 
kliu.  Chir,,  18B1,  xxvi.,  78W;  LaniieJonguer  Loc.  cit. 
v"Uip  Disease  in  rhiliUKKHb"  p,  2. 
^L,  A,  Siiyre  .  "UrUiopedic  Surgery  arid  Diseases  of  .To  in  Is." 
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The  records  of  the  New  York  Ortbopedic  Dispensary  show  the  lial>ility 
at  different  ages  iu  the  cases  of  joint  diseases  of  the  lower  extremity 
treated  for  the  years  18H4-80 : 
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But  such  statistics^  as  (Jbeyne  points  out,  are  not  altogether  reliable. 
More  people  are  ali%'e  at  the  age  of  five  years  tlran  at  any  later  age,  so 
that  the  tendency  of  such  statistics,  if  nncorrected,  is  to  exaggerate  the 
Ireqnency  of  joint  tuliercidosis  in  young  children.  In  various  contiiieo- 
tal  cities  investigations  as  to  the  relative  freciuency  of  phthisis  at  differ- 
ent ages  have  shown  that  iu  later  life  a  relatively  greater  proportion  of 
persona  die  of  phthisis  than  at  the  iieriod  (from  fifteen  Uy  thirty  years) 
when  it  has  been  supposed  to  be  most  frequent.  If  the  frequency  of 
joint  tuberculosis  at  different  ages  is  investigated,  employing  the  statistics 
of  persons  alive  at  different  ages,  the  result  is  as  shown  in  the  table  of 
Cheyne  and  Fassbeuder. 
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The  liability  of  the  aged  to  tuberculous  joint  disease  must  not  be 
overlofjked.  The  fact  that  people  over  sixty  are  more  often  '^scrofu- 
lous^* than  people  between  thirty  and  fifty  is  noted  hy  Sir  James  Paget.' 

The  patients  may  be  seventy-five  or  ninety,  and  cases  of  liip  disease 
present  the  same  pathological  appearances  here  as  in  young  children. 
The  course  of  the  disease  is  more  rapid  and  destructive  than  in  the 
young,  and  its  etiological  relations  are  decidedly  more  obscure. 


"CHiiical  LectiireH  and  Essjiys.     Senile  Scrofula,"  2d  ed.,  p.  345. 
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The  reasons  given  why  tuberculous  joint  disease  affects  children  to  3o 
great  an  extent  are  as  follows : 

In  the  active  period  of  growth  more  change  is  going  on  and  there- 
fore more  instability  exists  and  consequently  greater  liability  to  disease* 
Children  are  mure  liable  to  falls  and  injuries,  which  are  such  a  fertile 
source  of  joint  and  bone  lesions.  It  is  not  till  after  puberty  that  the 
process  of  natural  selection  has  eliminated  the  weaklings  from  the  stock. 
Children  are  kept  quiet  less  easily  than  adults,  and  a  slight  injury  may  de- 
velop into  a  formidable  disease,  Tulierculosis  in  general ^is  common  in 
clnldhocxi. 

S^\r  is  not  a  factor  of  any  prominenoe,  but  there  is  a  slightly  larger 
pro|KJrtiua  of  tnberculona  joint  disease  among  boys  than  among  girls.  Of 
019  casein  of  hip  disease  collected  by  Wright,  there  were  .371  males. 
Holt'  ill  i;,307  cases  of  hip  disease  found  1J7S  males  and  l,t2'J 
females,  but  the  preponderance  is  very  slight.  Cheyne  in  38**  patienta 
found  (il  per  cent  of  males  and  35  per  cent  of  females, 

I^ijitriliiftton  of  C/fronie  Tnhfrenlotts  Joint  Diseft^e. — The  relative  fre* 
quency  with  which  tuberculosis  attacks  the  various  joints  may  be  esti- 
mated from  the  following  figures: 

At  the  Children's  Hospital,  from  1S5*J  to  iS\Ki,  :i,H20  cases  of  tuber- 
culosis of  the  joints  were  distributed  as  follows:  VertebrEe,  1,964;  hip, 
l,4tH>j  ankle,  3tM»;  knee,  104  j  wrist,  2n-  shoulder,  15  j  elbow,  15.  These 
practically  all  occurred  in  children  under  the  a^'t*  of  twelve. 

In  211  cases  of  joint  tuberculosis  among  the  out-patients  occurring  in 
children  under  two  years  there  were  12l>  cases  of  Pott's  disease,  61  of 
hip  disease,  and  29  of  tuberculosis  of  the  knee-joint:  * 
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Cheyne  added  601  cases  of  tuberculous  joint  disease  of  his  own  to 
those  of  Jaif^,  Schmalfuss,  Billroth j  and  Meiizel,  and  found  the  relative 
percentage  to  be  as  follows:  Spine,  2:^2  per  centj  hip,  14.6  percent; 
knee,  16. i5  percent;  tarsns  and  ankle,  14*4  jter  cent;  shoulder,  1,5  per 
cent;  elbow,  6.3  per  cent;  wrist  and  hand,  6  per  cent. 

It  will  be  seen  that  although  the  figures  from  American  sources  agree 
fairly  well  with  each  other,  those  from  European  sources  show  a  differ- 


'Gibney:  Loc  cil.,  p.  2O0. 


"Thorndike:  Ortli,  Trnus.,  \x.,  p.  liitf. 
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ence  in  the  relative  frequeEcy  with  which  joints  are  affected,  possibly 
berause  mure  adult  eases  are  included  in  the  latter, 

Judsoiv  has  called  attention  to  the  great  preponderance  of  joint  dis- 
ease in  the  lower  extremity  as  contrasted  with  the  upper  liinb.  Analyz- 
ing the  reports  of  two  orthopedic  institutions  in  New  York  City  he  finds 
that  in  a  single  year  the  following  number  of  cases  oi  disease  of  the 
dififereut  joints  were  treated ; 

Hi|>-j(>i  nr.  tliKtta.Ht^  ....    ....,, , , fiTT 

Knt!t'-jt»iiit  di»f ant^ . , , 181 

Shoulder  cHst^aae il 

Klhow  dii^'ase , . ....  H 


or  758  patients  had  disease  of  the  joints  of  the  lower  extremity,  while  in 
the  same  time  there  appeared  oidy  II  cases  of  joint  disease  in  the  upper 
extremity. 

In  joint  disease,  when  one  or  more  articulation  a  are  involved,  any 
combination  maybe  found;  but  the  most  common  are  hip  disease  and 
Pott's  disease,  knee  disease  and  Pott's  disease,  and  double  hip  disease. 
Disease  of  both  the  knee-  and  hip-joints  is  not  common,  and  double  tumor 
albus  is  miiisuaL 


A  <  U  T  K    I X  F  E€  T I O  i;  H    0  Si  E  H  Jn'  E  L  i  T  F  S . 

This  is  a  process  attacking  the  marrow  of  the  bones,  and  secondarily 
aifecting  the  joints  if  the  pioee^^s  reaches  or  originates  in  the  end  of  the 
bone  rather  than  in  the  shaft.  It  is  probably  the  cause  of  many,  if  not 
most,  cases  described  under  the  name  of  '* acute  arthritis  of  infants." 
Acute  osteomyelitis  is  a  distinctly  infectious  i>rocess,  sometimes  limited 
to  the  marrow  and  sometimes  involving  the  entire  structure  of  the  bone 
including  the  periosteum.  Its  onset  is  sudden,  its  manifestations  are 
severe.  Traumatism  must  be  recognized  as  one  exciting  cause.'  The 
disease  belongs  to  the  group  of  septic  pyiemias  (Ziegler). 

The  bacteria  most,  frequently  found  are  staphylococci  and  streptococci, 
alone  or  in  combination.  Other  bacteria  occurring  are  those  of  pneu- 
monia and  typhoid,  and  the  colon  bacillus. 

In  71  cases  of  the  "  acute  arthritis  of  infants  due  to  osteomyelitis," 
described  by  Townsend,  20  were  less  than  four  weeks  old»  10  were  less 
than  eight  weeks,  and  Ti  w*ere  in  their  third  month.  In  27  cases  analyzed 
by  Howard  Marsh  the  hip  was  attacked  14  times,  the  knee  11,  the  shoul- 
der 5,  the  ankle  4,  the  elbow  4,  and  the  wrist  once.  Of  the  27  cases  20 
were  monarticular* 

Osteomyelitis  begins  as  a  hypertemia  of  the  iione  marrow  with  pos* 
fiibly  hemorrhagic  infiltration.     Later  suppurative  foci  of  a  dull  yellow 


Med.  He<:orcU  May  180i,  1889.      'Gebele:  Inau^.  Diss.,  Munich,  18U7. 
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with  poa*  Tbereaie  eases  in  which  iDfecdcn  oeeun,  bitt  mheorptum  lahea 
jUinrr  beine  the  eeeurrciiee  of  aappiiim;^on.  MffiiilatTe  ahaoeaKa  mod 
ttsMiboda  ci  the  reins  of  the  feiarrov  may  foDtow, 

U  the  mflamination  reaches  the  epiphyseal  eartflagem  jeaig  patieatB 
aipafifiiin  «tf  the  eptphjsts  it  likelj  to  oeetir.  In  the  hip^joint  this  leeda 
iomlas  eondstioB  of  the  jatnty  sunulating  congeaiftal  diakeaiioa  of  the 
hip. 

Ifftaftarie  inflammation  of  booey'  whieh  maj  oeenr  in  pjaemia, 
^phoid,  acariet  ferer,  and  measles,  may  follow  a  elinica]  comae  similar 
to  that  described  abore.  Usually  the  foci  are  smalleT  and  destmetioii  is 
leas  exteBssTe. 

If  the  iofeetlng  process  enters  the  joint  the  iniammatory  proeess  be- 
eooiea  aeireie  and  destructive,  cartilage  is  softened  and  destroyed,  and  an 
aheceas  of  rapid  ap[)earanoe  is  the  usual  clinical  manifestation. 

Osteomyelitis  may,  however,  be  the  cause  not  only  of  a  suppuiatiTe 
hot  of  a  simple  joint  inflammation  at  times,  due  to  the  coDtiguity  of  the 
bone  ittflanimation.^ 

Ill  acute  osteomyelitis  the  eliuical  symptoms  are  th€»^  of  a  very  severe 
constitutional  disturbance  attended  with  high  fever,  chills,  severe  pain, 
and  rapid  exhaustion  > 

The  prognosis  depends  in  large  measure  on  early  operative  inter- 
fetenee.  Ankylosis  is  likely  to  result  from  the  process,  as  are  also  dis- 
locationSy  subluxations,  and  distortion  when  the  joints  are  involved. 
Kpipbyseal  separation  must  be  watched  for  throughout. 

The  eotrauce  of  the  organisms  in  young  infants  is  probably  through 
the  uiiibiHcus  or  pharynx.  In  older  persons  the  germs  probably  enter 
through  some  abrasion  or  by  the  pharynx,  tonsils,  or  alimentary  canal. 

Free  incision,  washing,  and  drainage  at  the  earliest  possible  period  is 
the  <mly  treatment  to  be  considered.^ 


i 


•Swobocla:  Wic-Ji.  klin.  Woch..  1807. 

»Garr^:  Brunn'  B^it,  z.  kliii.  C'Lir.,  xi.,  184M.  707. 

'RovKlrig:  I.aiigeiib(.*<.-k'»  Archh%  fid.  Ini..  Hefi  3;  Heneog :  MOnch.  tued. 
Wocben.,  18t«8,  Sn,  U,  410;  StiU  :  Clin.  Jour,,  IBm  S88;  Griffiths:  Jour.  Path. 
and  BiM^l..  IHlMMfT,  li2' ;  Eve:  Clitu  Jour.,  184>7,  x,.  ;i85;  Ka^parek :  Baumgarieu*t 
Jalireftber.,  1805;  Braqudiayfe:  Gaz.  de  M^.  et  de  CMr.,  1895,  p.  109;  Smith:  8l 
HhtUi.  Hep.,  1874;  Baker:  Lancet,  1880;  Wright:  Lancer,  1881,  July  2:M.  127; 
ICraune:  Ar^:\u  (.  klin.  Chir.,  1880,  177;  Baltle:  Trans.  F;Uh.  Soc-,  Lomlrm.  1801; 
GerahJ  Maicham:  Bull.  Snc.  Anat,»  F^vnier,  1880,  p.  151;  Alibert  :  Gaz.  helxL  tie 
MM,  ct  lie  rhir..  1801.  p.  254;  Laniieloiigiie  et  Achard  :  Ann,  InsL  Pasteun  1801; 
Koplik  and  Vun  Ar»lale:  Am.  Joui*.  Med.  Sciences,  1802;  Mauclaire:  Des  Anh. 
imppnr^eH  iians  leu  Mill  infect,  Arch.  g^n.  de  MM.,  1805.  Jimuary :  Dardenne:  Tb* 
deTouloiiw.  18i>4. 
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Simple  Cstitls, 
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Simple  or  traiunatic^  ostitis  secondarily  affecting  the  joints  is  very  im- 
usual.  In  the  traumatic  form,  one  finds  blood  effused  and  inflammatory 
processes  beginning,  of  the  kind  described  above  as  typical,  the  peri- 
osteum is  infiltrated,  and  the  bone  marrow  filled  with  a  fluid  cellular 
exudation.  Then  it  dejiends  uijou  einnuii stances  whether  absorption  will 
t^e  plaice  or  whether  pus  formation  will  begin^  and  the  trabeculfe  will 
be  absorbed  and  the  bone  broken  down,  or  whether  the  whole  affair  will 
take  on  the  tuberculous  type  and  run  the  course  of  that  affection.  If 
no  infection  comes,  wounds,  tears  of  the  joint  capaide,  fractures,  etc., 
result  in  only  a  serous  or  fibrinous  or  bloody  effusion  into  bone,  joint, 
and  capsule;  but  when  the  bone  is  infected,  suppuration  and  destruc- 
tion may  occnr. 
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TnMOR8    OF    THE    HONES    InVOLVINCt    THK   JolNTS. 

Primary  tumors  of  bone  lielong  to  the  group  of  connective- tissue  tu* 
mors.  The  periosteum  and  bone  marrow  form  the  matrix  for  their  devel- 
opment. These  tumors  correspond  to  the  various  types  of  connective  tis- 
sue, fibrous,  mueoidj  cartilaginous  and  osseous.  Among  primary  tumors 
are  to  be  classed  sarcomata.  Secondary  tumors  of  any  kind  may  occur, 
among  the  latter  being  carcinoma.  Angioma,  hii^matoma,  echinococcua 
cyst^  and  aneurism  must  be  mentioned  as  other  possibilities. 

Exosfosf'.'i, — Apart  from  the  changes  of  arthritis  deformauH  there 
sometimes  occur  exostoses  about  tlie  articular  ends  of  the  bones,  which 
are  very  rarely  large  enuugh  U>  impede  tlie  motion  of  the  joints  j  at  other 
times  they  are  troublesome  by  involving  tendons  in  their  growth. 

They  are  of  two  kinds.  First,  small  spur-like  processes  or  rounded 
projections,  the  result  either  of  an  inflammatory  process  or  of  a  simple 
hypertrophy;  and  several  large  lobulated,  spongy  masses  of  bone  (railed 
dilfused  osteoid  tumors,  which  occasionally  involve  and  destroy  a  joint, 
as  in  the  cases  of  Paget  and  Lancereaux,  in  which  the  knee-joint  was  so 
badly  involved  by  the  growth  of  one  of  these  osteoid  tumors  fix)m  the 
tibia  aaid  femur  that  amputation  was  necessary. 

Cartilaginous  exostoses  in  the  neighborhood  of  the  joints  have  occa- 
sionally a  capsule  overly iog  the  layer  of  cartilage  corresponding  in  struc- 
ture to  synovial  membrane.  This  condition  is  spoken  of  as  a  bursate  ex- 
ostosis (Ziegler). 

i7tondrfj7fiatfr  grow  most  frequently  from  the  bones  of  the  baud. 
They  are  often  multiple,  occur  most  often  in  children  and  young  adults, 
and  may  be  congenitaL     Myxomata  and  lipomata  are  rare  in  the  bones. 

Sarcomata  originate  in  the  marrow  or  periosteam.     If  they  contain 
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bony  tissue  they  are  spoken  of  as  oateosarcomata.  tToint  sarcomata  affS 
cliieiy  young  subjects  from  fifteen  to  twenty-five  years  old,  and  the  jomts3 
commonly  affected  are  the  knee,  ahoulder,  and  wrist.  Of  70  cases  of 
giant-celled  sarcoma  analyzed  by  Gross  21  were  in  the  femur  (17  in  the 
lower  epiphysis),  and  28  in  the  upper  epiphysis  of  tbe  tibia  and  fibula- 
Central  sarcomata  are  more  likely  to  invade  joints  than  are  the  periosteal 
growths.  Males  are  slightly  more  liable  than  females  to  be  affected,  87 
out  of  H9  eases  being  in  men. 

Caivinoma  of  bone  luay  occur  secondarily  from  extension  6t  metasta- 
sis. It  occurs  in  circumscribed  nodes  or  as  a  diffuse  infiltration.  The 
latter  is  usually  accompanied  by  proliferation  of  the  penoBteum  and  ab- 
sorption of  tJie  substance  of  the  bone.  This  is  at  times  replaced  by  soft 
new  bone,  and  a  condition  may  be  present  resembling  locally  osteomalacia 
and  known  as  carcinomatous  osteomalacia. 

With  this  form  as  with  primary  new  growths  spontaneous  fracture 
may  occur. 

IIL  JruNT  Diseases  ix  Constitutional  Affectioits. 

Certain  constitutional  affections  are  attended  by  joint  manifestatiood. 
The  remaining  affections  of  the  joints  will  be  considered  under  etiological 
rather  than  pathological  headings. 

The  principal  atfectious  accompanied  by  joint  manifestations  are: 

I.  Syphilis, 

II.  Arthritis  deformans. 

III.  Rheumatism. 

IV.  (iout. 

V.  Acute  infectious  diseases. 
VL   Gonorrhtea. 

VII.  Pathological  conditions  of  the  nervous  system. 

VIII.  Huemophilia,  scurvy ,  etc. 


I.   Syphilis. 

A<-*quired  st/phMiii  has  certain  joint  mantfestations. 

Arthralgia  without  objective  symptoms  may  occur  early  in  the  second- 
ary stage. 

Simple  serous  synovitic,  associated  with  pain,  redness^  and  swelling, 
may  accompany  the  secondary  symptoms.  This  condition  may  pass  oa 
to  a  chronic  hydrops. 

In  the  tertiary  stage  chronic  serous  synovitis  may  be  present.  It  ia 
alow  in  progress,  generally  accompanied  by  considerable  effusion  and 
much  thickening  of  the  capsule  which  may  Inter  contract  and  cause 
fibrous    ankylosis.     This   thickening   of   the   capsule  may  be  due  t^ 
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cnrooic  hyperplastic  infiamiQatioii  tif  the  capsule  (Finger)  or  to  a  gumma- 
tous intiltiation  of  the  subaynovial  tissue  (Kichet,  Lant^eraux).  There 
is  generally  a  developmeut  of  the  t lifts  in  the  severer  eases  along  with 
some  destruction  of  cartilage,  and  i>6rhaps  the  fonuation  of  osteophytes. 

These  and  other  processes  may  be  the  result  of  guiiiniata  of  the  ends 
of  the  bones  oi'  in  the  periosteum  or  situated  about  the  joints,  not  uetes- 
sarily  in  any  intimate  connection. 

Unmmatous  ostitis  is  a  cause  of  secondary  affections  of  the  joints 
when  situated  in  their  neighborhcrod.  On  section  the  bone  shows,  most 
often  in  the  periphery,  a  yellowish-gray  focus  of  disease,  in  appearance 
strikingly  like  the  early  stage  of  focal  tuberculosis,  iiut  from  this  latter 
it  may  be  distinguished  by  the  absence  of  any  suiTOUnding  hyjienemia  or 
infiltration,  which  goes  with  tuberculous  disease.  *  Jften,  of  course,  these 
gummata  exist  along  with  much  synovitis  of  a  characteristic  tj^pe,  and  a 
much  thickened  and  diseased  periosteum.  Gummata  in  the  periosteum 
appear  as  elastic  swellings,  rich  in  fluid,  ]H)or  in  cell  elements;  later  they 
degenerate  to  material  like  pus  ami  by  fatty  degeneration  and  absorption 
to  a  cheese-likft  substance  and  scar*tissue,  and  finally  only  a  thickening 
remains. 

Secondarily  to  these  periosteal  and  bone  lesions  come  tlm  capsular 
and  synovial  thickening,  and  the  c^artilage  degeneration. 

Jul  lien  has  estimated  that  28  per  cent  of  all  cases  of  tertiary  syphilis 
develop  bone  lesions,  while  Gottheil  iu  24H  cases  of  tertiary  syphilis 
found  only  1*^  cases  of  bone  disease.' 

Hereditaria  st^JiUu  is  proportionately  more  often  att^tuled  by  joint 
complications  than  is  acquired  syiihiJis, 

Gilterbock"  estimates  that  arthritis  occurs  in  one  case  in  three  hundred 
of  hereditary  syphilm  iu  children  under  live  years.  Arthralgia  is  rare 
and  acute  synovitis  is  rare  (Fielicke)  or  absent  (Kumisson  and  Jacobson*). 

Chronic  serous  synovitis  has  been  described  by  Clutton,  although 
such  cases  may  be  due  to  bone  lesions  (Fournier).  The  type  described 
by  Glutton  occurs  m  children  from  eight  to  fifteen  years  as  a  symmetrical 
swelling  of  the  knees  accompanied  by  little  pain  or  limitation  or  motion. 
The  capsule  may  be  thickened,  and  tlie  effusion  is  generally  moderate  in 
amount. 

The  most  charactensfeic  form  of  joint  disease  in  hereditary  syphilis  in 
children  is  the  ostcochondrifis  of  Parrot.  This  consists  in  a  broadening 
of  the  cartilaginous  layer  of  the  epiphysis  next  to  the  diaphysis  with 
irregularity  of  the  zone  of  ossification.  At  the  same  time  there  occur 
thickening  of  the  epiphysis  and  a  growth  of  granulation  tissue,  sometimes 
breaking  down  in  the  medullary  cavity.  As  a  result  of  this  process 
separation  of  the  epiphysis  may  occur  spontaneous! y  or  as  the  resnlt  of 

>N,  Y.  Med,  Jour,,  February  4tb,  I89i>.      -^  BerL  klin.  Wochenschr..  1884,  442. 
*  Lancet,  ISan,  i.,  391.         <I)eut«ch.  Cliir,,  Lief.  0*t,  p,  21*4. 
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some  trauma.  Secondary  synovitis  is  likely  to  accompany  tbia  process. 
This  may  be  of  any  character  and  is  often  purulent,  and  the  cartilage 
may  degenerate  and  soften.  Suppuration  in  general  is  less  rare  in  hered- 
itary than  in  acquired  syphilis. 

The  clmical  symptoms  of  this  osteochondritis  are  thickening  of  boiie» 
tenderness,  aud  joint  inHamoiation,  secondarily  with  lameneaa  and  even 
uselessness  of  the  limb  for  a  time.  The  affection  is  sometimes  spoken 
of  as  syphilitic  pseudoparalysis  of  infants. 

Later  hereditary  syphilis  may  show  a  somewhat  similar  affection  due 
to  overgrowth  of  the  epiphysis,  and  spoken  of  as  "chronic  osteo- arthrop- 
athy of  hereditary  ijyphilia ''  or  **  false  tumor  albus."  The  thickened 
and  deformed  epiphyses  form  a  mass  which  appears  as  a  spindle-shaped 
swelling  (most  often  at  the  knee).  There  is  typically  no  muscular 
spasm,  although  marked  atrophy  of  the  muscles  is  present.  Pain  is 
generally  absent,  although  rarely  there  may  be  some  tendemeas  and  local 
heat.  What  inflammation  of  the  joint  is  present  is  secondary  and  not 
characteristic.  It  is  favorably  affected  by  the  usual  treatment  for 
syphilis*  ^ 

II.    AuTHRiTis   Deformans. 

This  affection  is  known  by  a  multiplicity  nf  names,  of  which 
following  are  the  principal  ones;  Kheumatic  gout,  chronic  rheumatic  ar- 
thritis, arthrite  s^che,  arthritis  deformans,  osteo*arthritis,  nodosity  of  the 
joints  J  rheumatoid  arthritis,  nodular  rheumatism,  dry  arthritis,  proliferate 
ing  artliritis,  malum  senile,  chronic  articular  rheumatism.  The  name 
arthritis  deformans  will  be  adopted  here,  inasmuch  as  it  describes  the 
condition  and  involves  no  etiological  theorj-. 

The  process  is  characterized  by  a  hyperplastic  proliferation  along 
with  degenerative  changes  in  cartilage  and  bones. 

Extensive  softening  of  t!ie  cartilage  occurs  along  with  the  formation 
of  cavities  in  the  deeper  layer  next  to  the  bone.  These  cavities  are  later 
lined  with  vascular  medullary  tissue  from  the  bone.  The  cartilage  be- 
tween these  cavities  is  generally  converted  into  osteoid  tissue  and  bone. 


*  Wbiiti  and  Martin  :  ^'GenitoUrin.  and  Yen.  Diseafies;  '*  Kinuiaaon  and  Jacob- 
son;  Ri!V.  tl'Onh.,  Noveuilwr^  WQ1\  p-  44«S ;  Sonnenburg :  Bed.  klia.  Wochenachr., 
1884,  S.  548;  Finger-  "SypJi.  u.  d.  veuer.  Krankh.."  IBiM},  H,  114;  Taylor-  "Vener. 
Ditiea«e8;*»  Reimrd :  R*!V.  d'Orth.,  18^,  No.  S,  p.  18T,  Bosher :  <' Am.  Text-book 
GeQ.  Urin.  Diaeftses^  8jrph.,  and  Di».  of  Skin,"  p.  0(U ;  Danlos:  Ann.  d.  Derm  el 
de  Sypbilig.,  1890,  vil.,  1322;  Anderson  i  Glasgow  Med.  Jour,  1890,  xM,^  p.  0; 
Schllller:  Beilage  z  CentralbL  f.  Chir.,  I&e2,  p.  31 ;  f6td,,p,  32;  Pielicke :  Berl. 
k!in.  WoehenfichT.,  1808,  p.  78;  Baginsky:  Berl  klin,  Wochenscbr,  1894,  648; 
Henoch T  Berl.  klin.  Wochenschr,»  18S4,  MS;  Hirschberg:  Ibid.,  548;  Landerer: 
BerL  klin.  Woehenschr.,  1884,  757;  Vircbow ;  Bed.  klin.  Wocbeii«cbr,.  1884,  534. 
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The  changes  in  the  cartilage  are  of  the  usual  type  of  cartilage  intlaiu- 
matioiij  only  more  severe.  Tlie  hyaline  substance  becomes  iibriUated, 
and  where  there  m  pressure  it  is  worn  away  in  small  patches  or  large 
surfaces,  exposing  the  bony  lamella. 

The  changes  in  the  l>onea  are  in  the  first  instance  the  result  of  the 
wearing  away  of  the  cartilage  covering  the  ends.  This  irritation  results 
in  hypeneniia  which  is  attended  by  a  slight  degree  of  rarefying  ostitis. 

After  the  enlargement  of  the  Haversian  canals  and  the  degeneration 
of  the  bone  cells,  a  formative  activity  springs  up  in  the  periosteum  and 
in  the  endosteum  covering  the  cancellouH  walls,  and  a  compact,  *'  ebur* 
nated  '*  layer  is  quickly  made  which  covers  the  ex^xised  end,  under  which 
layer  a  formative  activity  is  going  on  while  the  polished  surface  is  always 
being  worn  away;  and  to  this  constant  wearing  away  is  due  the  *'  worm- 
eaten"  appearance  «o  generally  spoken  of,  which  is  doe  to  the  exposing 
of  the  ends  of  the  Haversian  canals. 

The  siitehondral  marrow  frequently  loses  much  of  its  fat  aud  cysts 
may  form  in  it,  which  may  be  exposed  if  the  overlying  bone  is  worn 
away. 

But  wl die  pressure  and  friction  are  wearing  away  the  centre  of  the 
articular  ends  of  the  bones,  the  margins  are  rapidly  proliferating.  The 
same  process  of  cartilage  degeneration  taking  place  at  the  periphery  of 
the  joints  results  differently.  There  is  sufficient  freedom  from  pressure 
not  to  wear  away  tJie  degenerated  substance,  and  t!ic  edge  of  the  syno- 
vial membrane  retains  the  proliferated  corpuscle  cells,  which  remain, 
and,  taking  on  a  formative  activity,  make  the  marginal  hypertrophies  or 
ei'chondroses.  The  hypertrophic  bony  enlargement  is  closely  bound  up 
with  the  development  and  increase  of  these  marginal  ecchondroses. 
These  lumps  internally  are  bony,  superficially  they  are  cartilaginous. 
Sometimes  these  perforate  the  synovial  membrane  and  become  intra- 
articular, and  often  break  off  to  form  loose  bodies ;  at  other  times  they 
grow  laterally,  and  do  not  encroach  upon  the  joint,  but  form  a  buttress- 
like growth  which  speedily  restricts  the  motion  of  the  joint,  although 
true  ankylosis  rarely  or  never  takt3s  place,  the  atiffness  aud  loss  of  joint 
movement  being  due  to  this  ensheathing  bony  growth.  Inasmuch  as 
these  ultimately  ossify,  an  explanation  of  the  extreme  changes  in  the 
bape  of  the  ends  of  the  bones  is  afforded. 

FinaUy,  at  the  attached  border  of  the  capsule  as  well  as  in  the  liga- 
ments themselves,  there  begins  a  dense  bone  formation  which  contributes 
to  the  ensheathing  bony  mass.  The  osteophytes  are  more  rounded  and 
flat  than  one  is  accustomed  to  see  in  bone  formation  after  fractures,  for 
instance ;  and  from  the  fact  that  assitication  is  not  preceded  by  any 
especial  vascularity,  the  new-formed  bone  is  more  dense  and  compact 
than  normal;  the  tissues  ossify  just  as  they  are. 

The  wearing  away  of  the  articular  surface  of  the  bones  may  lead  to 
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diittortiun  of  the  j(»int8.     The  head  of  the  femur  may  completely 
pefU",  and  if  new  bone  forma  around  the  periphery  an  eatirely  new  bead 
may  l^  fonnt?<l  wljirli  is  attached  to  tlie  whaft  by  little  or  no  neck, 

Tht*re  is  jl  thirkeiuiig  of  the  synovial  membrane,  a  hypertrophy  of 
the  fringes,  iuid  fiuiilly  Uie  development  of  shaggy  surface. 

Synovial  fohls  and  villous  fringes  may  increase  until  they  fill  the  joint 
cavity.  When  fat  in  de|K)wited  in  these  the  condition  kuown  as  **arbore*- 
I'ent  lipoma'*  exists. 

Thirkeuing  of  the  capHule  and  degeneration  of  the  ligtunents  may 
oee\ir;  the  latter  beciome  inflanjed  and  then  thickened,  aiul  finally  they  de- 
generate into  a  csondition  in  which  they  resemble  fibrocartilage  or  elastic 
tissue,  and  In  virtuti  *4  this,  the  affected  joints  may  show  decided  lateral 
mobility.  11m  teutkniH  nnd  intraeapsnlar  ligaments  may  disappear  by 
"alisurption.'*  'IVudons  nuiy  lie  found  adherent  to  the  bone  with  apart 
of  their  snbstiLm't>  wanting.  1'he  muscles  controlling  the  joint  atrophy 
from  dii*eiise  as  well  as  di.Hnst\ 

Artbritin  dcformauH  in,  cdinically,  a  distinct  type,  though  some  cases 
are  hard  to  sepuriitB  from  rhc\j mutism.  The  moat  usual  form  met  with 
is  tlie  chrnnit!  pnljurticnlar.  1'his  atUifks  patients  most  often  toward 
middle  lifr,  but  it  may  occur  in  children  or  in  later  life.  Females  are 
oftt*nt*r  iUtjirk**d  than  msden.  The  etiology  is  still  uucertain,  but  llie 
nemnjialluu  tlirory  snggestcd  hy  Mittdiell  tindtj  nuiny  adherents.  Ord 
goes  io  far  hh  Uy  unnuuih  a  vord  lesion*  The  usually  accepted  causation 
by  damp  and  cmM  is  at  least  iloubtfnl,  while  the  older  theory  accusing 
gout  utui  rht^iimjilisui  burtlly  funis  adherents  tu-day.  Here,  as  in  msny 
other  cHHulitiona»  hicterial  action  has  been  assumed. 

Scludlcr'  described  a  bucitlus  ucriirviug  in  the  joints  of  this  affection 
with  H'lative  regularity.  It.  grows  ou  ordinary  media.  Injected  into  the 
joints  of  rubbits  it  proiluaed  im  pus  but  remained  in  the  joints,  and  two 
months  after  injwiiou  caused  n  prm^ess  similar  to  that  of  arthritis  defor- 
mana  in  man  The  writers  have  not  been  able  to  bnd  that  this  has  been 
oonflimed  by  other  observers. 

Dor/  by  the  injeiHiou  of  an  attenuated  culture  of  staphylococcus  into 
tht  jointa  of  rabhiu,  prtidutH^d,  after  one  year,  joint  changes  similar  to 
thoao  of  arthritis  deformans. 

Raunatyiie  dern'rilnnl  a  small  bi^^cdar- staining  Uicillus  existing  in  the 
fluid  of  Ihese  joint^si,  and  Btaxall '  04>ntirmed  hi.s  obeervations.  The  arti- 
elea  of  the«e  two  writers  are  not  convincing,  and  one  competent  obserrer 
toUovt&f  BlaxaU^a  t««olmique  with  great  oare  was  unable  to  find  any 
rnu^k  mieroarg^iiianii. 

HiMctily  SMBMi  to  pUiy  soiu*  pari  in  tbe  cAusation. 

1  R^L  kUti.  Woobaehr.,  IftuS.  ik  8II8l 
H%>ai|>t«i  RtMt  Soe.  lb  Biol  .  %mSk  ^  SiMK 
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The  monarticular  forma  are  often  con  sequent  on  some  traiuna  anti 
usually  occur  in  older  persona.  The  best  known  variety  is  the  malum 
coxic  senile.  Thin  type  differa  from  the  polyarticular  forms  only  in  its 
local  limitation. 

In  young  children  the  clinical  type  differs  somewhat,  as  pointed  out 
by  Still.  This  type  appears  before  the  second  dentition.  It  may  be 
acute  in  onset,  and  females  are  more  often  affected  than  males.  There 
ia  some  etfusion,  the  capsule  is  thickened,  there  are  degenerative  changes 
in  the  cartilage,  but  no  lipping  or  osteophytes.  There  are  no  subcuta- 
neous **  rheumatic  "  nodules.  The  affection  is  polyarticular^  There  is 
usually  some  enlargement  of  glands  and  spleen.  The  epiphyses  may  be 
hypertrophied. 

Apart  from  tins,  arthritis  deformans  of  just  the  type  seen  in  adults 
may,  and  not  infrequently  does,  occur  in  children^^in  this  form,  accord- 
ing to  Still,  usually  after  six  years  of  age. 

Morrant  Baker'  describes  a  considerable  series  of  cysts  secondary  to 
rheumatoid  arthritis  and  some  cases  with  fluid  free  without  obvious 
synovial  sac  wall.' 

II L   Hhki'matism. 
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Hheumatism  is  an  affection  which  receives  credit  for  the  causation 
of  much  joint  disease  with  which  it  has  really  nothing  to  do.  The  mani- 
festations of  arthritis  deformans  are  cunfused  with  the  truly  rheutuatic 
affections,  and  as  in  simple  acute  synovitis  of  the  knee  in  which  no 
cause  ia  assignable,  the  dis|>03ition  of  many  practitioners  is  to  consider 
the  aifection  as  **  rbeiuuatic, "  so  in  joint  disease  in  general  obscure  cases 
are  liable  to  be  placed  in  this  class. 

In  true  rheumatic  joint  affections  the  structure  attacked  is  chietly  the 
synovial  membrane,  which  secretes  tnnch  Huid  and  takes  on  a  prolifera- 
tive action  with  enlargement  of  the  synovial  tufts,  a  condition  which  may 
give  rise  to  swelling  of  a  joint  without  necessarily  the  )n'e8ence  of  much 
effusion.  The  capsule  becomes  thickened,  and  although  even  in  pro- 
longed cases  the  cartilage  is  likely  to  remain  iutact,  it  may  become  iibril- 
lated  at  the  edgea  and  erotled  in  spots,  while  a  vascular  pannus  spreads 
in  from  the  edgea.  The  whole  tendency  is  away  from  suppuration  and 
toward  connective-tissvie  formation.  t>ne  form,  which  SehilUer  calls 
arthritic  rheuwattr/r  nukijiopoefica^  shows  but  little  or  no  effusion,  but  a 
tendency  to  the  formation  of  fibrous^  and  later  bony,  ankylosis.     This 

'  Sl  Barth.  IIohii.  Kep.,  vols,  xiii.  and  xxL 

^"Arthr.  Deform,  in  Childrt^n;"  Tsflarnow :  Cbl.  f,  rbir  ni?f.).  1B1»8,  833; 
Slill:  Clin,  .Toui.,  ISfm,  ri88 ;  Osier:  Monlreal  Med.  Jour.,  IHt^.S-im,  xxiv,,  777; 
Wagner:  MUncU  med,  Wochetifichr.,  1888,  1H5;  IJeleourt:  Kev,  Mens,  ues  Mal.de 
TEnf,,  I8i*8,  :]L*ii;  StrUio|>*-i3  "  Ivebrb.  d.  spee.  Path.  u.  Tber,"  1884,  n.,  14P;  l*on- 
cet:  Uev.  de  Chir..  1H1I7,  lOfKl ;  Berard  and  DeHtot :  JhUL 
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ordinarily  occurs  in  people  of  lowered  vitality  through  want,  or  uae  of 
improper  food.  This  corresponds  to  the  arthritis  paiiperniii^  ossifying 
arthritis  (Griffiths),  and  polyarthritis  chronica  rheumatica  (Ziegler). 

Rheumatic  joint  affections  attack  ofteaest  the  knee»  then  the  foot, 
elii<jw,  hand,  shoulder,  hip,  etc.     They  are  monarticular  or  polyarticular. 

For  the  most  part,  purely  rheumatic  affections  attack  youths  and 
people  of  middle  age. 

The  etiology  of  chronic  rheumatic  joint  disease  is  but  little  under- 
stood. It  may  be  primary  or  secoudary  to  acute  attacks.  It  may  follow 
a  depression  in  the  general  i^oiidition  or  occur  as  the  result  of  exposure 
or  more  rarely  from  some  injmy. 

Certain  eases  of  joint  disease  i-esembling  tuberculosis  in  all  essential 
characters  except  perhaps  in  the  typical  muscular  spasm,  pursue  such  a 
benign  course  and  are  so  favorably  affected  by  anti-rheumatic  remedies 
that,  especially  in  rheumatic  subjects,  the  conclusion  may  be  warrantable 
that  rheumatism  is  the  cause  of  the  affection. 


i 


IV.   Gout. 


The  joint  affection,  which  is  the  manifestation  of  the  constitutional 
malady  known  as  gout,  ordinarily  begins  as  an  acute  attack,  and  is 
followed  by  a  chronic  inilaiiiniatory  process,  increased  by  constant  ex- 
acerbations. The  synovial  membrane  iirst  presents  the  appearances  of 
acute  inflammation ;  the  cartilage  also  shows  a  tendency  to  inflamma* 
tory  degeneration  and  erosion,  and  on  its  free  surface  and  in  its  tissue, 
as  well  as  in  its  capsule  and  periarticular  structures,  there  appears  a  de- 
posit of  acicnlar  crystals  of  urate  of  soda,  which  localized  dei>osits  are 
known  as  "tophi."  The  marginal  growths  are  true  exostoses  (Wynne) 
and  not  as  in  arthritis  deformans  covered  by  proliferating  cartilage. 
There  is  a  permanent  tlrickening  of  the  synovial  membrane.  There  is 
but  little  tendency  to  suppuration,  unless  the  calcareous  deposits  ulcerate 
through  the  skin  by  pressure  and  so  open  the  periarticular  tissue.  The 
common  seat  of  the  affection  is  the  metatarso-phalangeal  joint  of  the 
great  toe  (podagra).  The  joints  of  the  hands,  and  the  knee-  and  elbow- 
joints  are  also  often  affected. 


V.    ACUTK    InFKL'TIOUS    DtSEASKS. 


The  acute  infectious  diseases  in  which  joint  complications  may  occur 
are  a&  follows' :  Measles,  scarlet  fever,  smallpox,  typhus  ferer,  typhoid 

1  Foumieret  Courmout:  Rev,  de,  M^d.,  x^ii.,  1897,  iiBl ;  Perut^i  MQuch.  med. 
Woiilienachr.,  1808,  S.  80;  Fernet:  Gaz.  dea  Hftp..  1897,  1246;  Vogeliufl  10  (ref. 
Vircbow^fl  2,  H.  Jalireeber,)  ;  Miihaam :  Berliner  klin.  Wochenschr.,  1897,  866; 
Brunner:  Currespandenzbl.  f.  i>cUweiztfr  Aerzte,  niiL,  I8t>2,  No.  12. 
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fever/  cerebrospinal  iiiemngitis,'  gonorrhoea,  pneumonia,  dysentery,* 
dipbtheriaj  erysipelas,  epidemic  parotitis,*  pertusais,  puerperal  fever, 
pyaeuiia,  septici^niia,  glanders,'  after  the  use  of  catheters  and  sounds, 
and  I  possibly  in  malaria. 

The  lesions  oecniTiug  are  now  almost  universally  attributed  to  the 
presence  in  the  joints  of  microorganisms,  most  often  of  the  species  caus- 
ing the  primary  disease.  The  infection  of  the  joint  ordinarily  is  by  way 
of  the  circulation,  but  it  may  extend  directly  or  by  lymph  channela  from 
some  separate  focus  of  disease  (as  in  puerperal  fever,  acute  osteomyelitis, 
or  erysipelas). 

The  joints  may  develop  an  acute  or  a  chronic  process,  serous  or  puru- 
lent. Nearly  always  the  infection  seems  to  be  a  synovial  oue,  and  even 
in  severe  forms  the  bony  structures  are  usually  but  little  affected.  The 
pathological  conditiou  varies  little  with  the  special  infectiotu  There 
may  be  fibrino-puriilent  false  membrane  as  a  result  of  deposit  and  exuda- 
tion. Still  later  there  is  suppuration  of  the  synovial  juetubrane,  with 
loss  of  epitlaelium  and  formation  of  granulation  tissue,  fibrous  degenera- 
tion, or  even  necrosis  of  the  cartilages,  damage  to  the  bone  ends,  and 
destruction  of  the  ligaments*  Spontaneous  luxations  may  occur.  In  a 
great  part  of  the  cases,  however,  the  local  infective  process  runs  its 
course  without  great  damage,  and  even  with  suppurative  cases  early  in- 
cision 15  usually  resorted  to  before  the  process  has  accomplished  much 
destruction. 


I  AHliby  :  Br  it.  Med.  Jifciir,,  IB8(l,  i.,  070  ;  Hodges  Luncet,  IWM,  Li.,  Uy5  ;  Bokai  • 
Jahrb.  f,  Kinderheilk.,  IHHj^  xxiJi.,  IWG ;  Garrod^  Archibftld  '  "  A  Treatise  on  Rheu- 
matiBiii,"  181)0;  Quoted  in  Suuili  aud  Stmjce,  LaiiL-et,  l8i)o,  H.,  1212;  Spiers:  Morn 
treal  Mi-d.  Joiu\,  April,  18l^4;  Tbtniias .  Ziem&»eii/8  Cyclop.;  Hay  ward  ■  Quaiu*s 
Diet.  Med.,  cllt:d  by  Hoil^^ea ;  Ileinxrh  :  I^ect.  Childreirs  Dia.,  Syd,  Sc>c.  Tran.,  iL, 
'JlO  (cited  by  Suiitb  ami  8turge) ;  McKeiizie  :  CajiHil  FractiL,  January,  1893;  Kiuii- 
ujer  •  Rev.  de  Clnr.,  WM,  Tiri ;  Arm.  Stirg..  xiv.,  48;i ;  Ihi  Lonpevmime  ,  **  Lea  Anbriteft 
Infect,"  PariB,  1H8(I, 

*GrlHirb8  Jour.  Path,  and  Hivcl.,  189«MJ7^  p.  327,  Herzogi  Mtlncli.  nieii. 
Wt»cbenHclir.,  l8tJ6,  p.  41*t;  Eve:  Clin.  Jour.,  IS91,  x.,  305. 

!'Keen:  *'Tbe  Surgical  Coraplkations  of  T>phoid  Fever  "  j  Milhsaiiv :  Berl,  klin. 
WwUerxBcbn,  1897,855;  Sainton  :  Rev,  d'*nib,»  18^2,365;  Kummer .  Rev.  d.  Chir^ 
1806,  65. 

^ Osier:  "PracLioe<»f  Med,,"  p.  1(W  (1898  edit.);  BoatonMed.  and  Surg.  Ji>ur.» 
18ti8,  cxjtxix.,  <M1  ;  Frouz :  Wiener  klin.  VVochenscbr. ,  1897,  x.,  16;  Councilman, 
Mallory,  and  Wrigbt:  Rep,  Slate  Board  of  Healtb  of  Massacbuaetts,  1898. 

'Mortd:  Gaz.  liebd,  de  M^d.  el  de  Cbinir^ie,  May  Stb,  1898,  Zlegler:  "Path, 
Anaiouaie,"  Bd.  ii.,  169;  Herman  and  Hertwig  :  Cited  by  Garrod  (loc.  cit,)  j  Hnette  . 
Arch,  g6n.  de  MM.,  1809,  Serlen  vi.,  vol.  xiw,  1*20  (quoted  by  Garrod)-  Thomaa  (of 
Tours);    (Cited  by  Garrod);  Revue  de  MMecine,  1885,  p.  14*2. 
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GoDorrhcEal  arthritis  or  gooorrhijbal  rheumatism  are  the 
comiiioiilj  applied  to  an  inflammation  of  the  joints  occorruig  in  the  later 
Stages  of  gonorrhcpa. 

Thia  inflammadon  follows  no  deiimte  tjpe ;  it  is  acute  or  ehrouic,  and 
is  modt  often  polyarticular.  Of  ?51  cases  investigated  by  Korthmp  od 
only  affected  one  joiot;  20,  two  joints;  175,  three  or  more  joints*'  In 
41  cases  collected  by  Miihsam  30  were  monarticular.  In  348  eases  eul- 
lected  by  Jullien  143  were  monarticular.  ^^d 

The  commonest  inflammations  are  as  follows :  ^^M 

Arthralijia,  without  definite  lesions  or  associated  with  slight  peri* 
articular  lesions  or  bursitis. 

Acute  »t/novUiSy  monarticular  or  polyarticular,  resembling  acute  rheu- 
matism, with  considerable  periarticular  swelling. 

FerUirtindar  infiammation  with  joint  effusion  absent  or  suUirdinate 

Tenosi/noiHtis  occurring  about  the  joints,  but  not  necessarily  involviuj 
them. 

Chronic  »yn(wkis,  serous  or  purulent,  occurring  as  a  sequel  to  tl 
acute  forms  or  beginning  as  a  chronic  affection.     This,  if  prolonged,  mat 
lead  to  changes  in  the  joint,  such  as  laxity  of  ligaments,  etc. 

The  effusion,  if  serous,  is  generally  thick  and  may  contain  clots  of 
fibrin.     It   may   be   sero-puruleut   ur   purulent.     The   effusion   in 
colored  by  blood. 

In  the  severer  cases  the  j^jint  changes  may  ut>t  differ  fr<im  those' 
seribed  in  the  arthritis  due  to  pymmic  processes.     The  striking  feature, 
insisted  on  by  Finger,  Cxhon  and  Schlagenhaufer,  Meyer,  and  Councilman* 
is  the  amount  of  granulation  tissue  formed.     Such  a  process  shows  little 
tendency  to  involve  bone  or  eaitilage,  being  essentially  synovial. 

Ankylosis  is  of  course  to  be  leated.  The  inffammation  shows  the 
same  tendency  toward  librous  hyperplasia  in  the  joints  that  it  does  in 
the  urethra,  which,  of  course,  tends  t*j  impair  joint  motion.  In  3Iah- 
sam's  41  cases  there  were  7  of  ankylosis.  In  10  cases  of  Manley- s  none 
recovered  with  full  motion,  and  half  were  followed  by  ankylosis.  In 
Northrup^s  series  the  result  was  recorded  as  follows:  Good,  79 j  fair,  69 
poor,  32  •,  no  record,  72. 

The  affection  has  been  demonstrated  to  be  due  to  the  gou 
The  gouococci  are  found  iQ  the  joint  effusion  in  many  eases.     They 
more  likely  to  be  found  in  acute  than  in  chronic  cases.     The  gonococci 
may  be  present  in  the  pus  cells  of  the  granulation  tissue,  or  if  in  the  exu- 
date, in  phagocytes  or  in  epithelial  cells  free  or  in  clumps.     They  may, 

'Tmna.  As«n.  Atn,  Physicians,  vul.  x.^  p.  MO. 
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however,  not  be  foyud  in  the  effusion  or  in  sections  of  the  synovial 
membrane.  A  mixed  infection  with  pyogenic  organisms  may  be  found, 
or,  rarely,  pyogenic  organisms  alone  may  be  found  in  the  joint  fluid. 
Suppuration  of  tlie  joint  is  not  necsessarily  associated  witli  mixed  in- 
fection. 

Men  are  mucli  more  frequently  affected  than  women.  The  tfompli- 
cation  rarely,  if  ever,  occurs  before  the  third  week  of  the  disease.  It 
occurs  in  about  two  per  cent  of  all  caaes,  according  to  the  statistics  of 
Jnllien,  GrisoUe,  and  Bernier.  Involvement  of  the  joints  may  occur 
after  the  jiassage  of  a  sound  into  the  urethra,  in  the  vulvo- vaginitis  of 
little  girls,'  and  in  the  gonorrhiiial  ophthalmia  of  babies. 

The  joints  affected  were  as  follows  in  the  order  of  their  frequency  in 
Northrup's  series:  Knee,  91;  ankle,  57;  small  joints  of  foot,  40;  wrist, 
27;  heel  and  toes,  21;  elbow,  18;  hip,  16;  shoulder,  16;  small  joints  of 
hand,  11;  stem o-c I avicular  joint,  3;  temporo-m axillary  joint,  2. 

The  prognosis  can  hardly  be  formnlated.  The  affection  is  always 
serious  and  generally  slow  in  progress  and  resistant  to  medication.  In 
the  acute  stages  suppuration  is  to  be  feared,  and  impairment  of  motion, 
perhaps  ankylosis,  is  not  unlikely  to  result.  Simple  cases  perhaps  often- 
est  recover  after  a  long  time  with  practically  normal  motion. 

The  dnration  in  Northrup*s  cases  wag : 

< >ne  to  «ix  weckn ,   64 

Six  weekji  to  twii  niniitbtt M 

Two  nioiilbs  or  jiinre 77 

IndeflnLte 57 


The  various  treatments  advised  for  this  affection  are  hardly  worth 
while  enumerating.  In  acute  synovitis  the  affection  should  ]je  treated 
like  other  forma  of  synovitis  and  the  fluid  withdrawn  from  time  to  time 
for  examination.  Suppuration  demands  incision  and  drainage.  Convales- 
cent cases  should  be  treated  as  if  convalescent  from  ordinary  synovitis, 
only  with  greater  care. 

Obstinate  and  persistent  chronic  synovitis,  if  in  the  hip,  should  b© 
treated  by  protection^  and  perhaps  traction  by  apparatus.  More  accessi- 
ble joints  are  best  treated  by  free  incision  and  flushing  out  with  hot 
sterile  water  or  hot  weak  corrosive  solution  in  obstinate  cases.  Drainage 
for  a  few  days  should  be  kept  up  by  strips  of  gauze,  and  the  joint  should 
be  washed  out  daily  in  severe  cases.  The  experience  of  the  writers  has 
been  that  in  such  cases  incision  and  drainage  have  been  followed  by  cessa- 
tion of  pain  and  speedy  restoration  of  motion. 

The  experience  of  the  writers  has  not  been  favorable  to  the  rubbing  in 
of  ointments  (iodoform,  etc)  or  to  the  nse  of  tlie  many  external  appliea- 
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aiaxta,  syringoiDjeliay'  Poet's  diw>M»>j  m 
peiipberai  oenres,  cerebral  ^popkaj,  Htmon  of  ^bm  eotd,  emsbiitg  of 
the  spinal  cord,  *  and  prognatiTe  nmeiilsr  abofikj*  A  form  of  jotnt  dis- 
ease is  described  by  Laborde*  as  oeeuniiig  in  anterior  poliomTelitis. 

These  affections  are  called  Charcot^s  joint  disesee,  spmal  or 
pathic  arthropathy,  neural  arthropathy,  tabetk:  arthropathy,  etc. 

The  pathologicaJ  process  is  in  many  respects  similar  to  that  in  arthri- 
tis deformans  except  that  the  destructive  process  is  more  rapid  and  the 
formative  activity  less.  The  cartilage  disint^rates^  the  ends  of  the 
bones  are  exposed  and  may  lie  rapidly  worn  away,  the  sjnoFiai  mem- 
bratie  and  ligaments  thicken  and  ulcerate.  This  process  may  result  in 
sfjontaneous  luxation  in  severe  c-aaes.  Synovial  effusion  may  be  present, 
and  suppuration  may  occur.  Hypertrophy  of  the  epiphyses  may  take 
place  as  well  as  the  forajatiou  of  osteophytes,  but  atrophic  changes  pre- 
dominate. The  essential  character  of  the  affection  is  the  rapid  melting 
away  of  cartilage  and  bones- 

The  affection  is  most  often  monarticular,  and  although  adtilts  are 
generally  afFect^'d^  cases  have  been  recorded  as  early  as  the  sixth  year. 
The  joints  are  affected  in  approximately  the  followiug  order  of  frequency : 
In  107  individuals  the  knee  was  affected  78  times,  the  hip  31  times,  the 
shoulder  21  times,  the  tarsus  13  times^  the  elbow  10  times,  the  ankle  0 
times,  the  wrist  twice,  the  jaw  twice,  and  the  spine  uuce. 

'Finger I  "Blt'iiiiorrlifi^a/*  181Ki,  p.  327;  Rindfleiacli:  Langenbeck's  Arctiiv, 
ToK  Iv.,  8.  44/>;  Finger,  Ohou,  and  Schlagenhsufer :  Arch*  Demi.  u.  Syph.,  xxviit., 
ISIM;  ibtd,,  ISftA;  MUluiaui:  Mitth.  ».  d.  Grenagebieteu  der  Me«l.  u.  d.  Cbir.,  ii.,  Hft, 
6;  Meyer:  Ceiuralbl.  f.  Cbir.,  18f«,  No.  I»  p.  20;  Ther^*ae:  Gut.  ties  HOp,  1804, 
lxvii,,88;  (}nht -.  *'Vv^U  M**a„'M8l«S;  Hartley:  N,  Y.  Meit.  Jour.,  1887,  377;  Gui. 
WrtiMi  N,  y.  Mill,  JiMii.,  181*4,  llx.»  355;  Pnriz^aii:  C.az.  helxi.  de  MM,  et  de  Chir, 
W,n[^  J»r»,'J;  NiMMrtei  :  l>eutecbB  nieti.  W"M:heii*cbr.,  18!*4,  No.  15;  Respighi  et  Bttrut  : 
Ann,  de  Derm.  «t  8ypb.,  181^1,  270  j  Respigbi :  Bull,  de  80c.  MM.  Pisaiia,  1896,  K<>, 
2  {r*'t.  Rftuiji^iirten) ;  Rubinslein:  Themp.  Munamliefl,  18iX),  iv.,  37U;  Bwdoiii 
Ufredujszi  :  I*eu(«4:Ue  itial.  W<x;b.,  18W,  484;  BrndlMTrRt :  Trani*.  Am.  Orili.  Amu., 
1801,  It.,  60;  Tyson:  Univ.  Meii.  M*g.,  188i^00,  ii.,  (Jii&;  Bondr  Westminster 
Tlonp.  Hep,,  1880,  r.,  11*1;  Widal :  Boc.  M^d.  des  Hdp.  de  Paria,  1805,  607;  Man* 
ley;  Am.  Jour.  Me«1.  Bolencfji,  181*4;  B^clen^ :  Kev.  Men*,  des  Mai  de  rKnfance, 
m%  p.  278. 

»8okolo(T:  DeiiUicli.  Zeit.  f.  ChU\,  mri,  xxx'w.,  506. 

*Mlt€h«H:  Am*  Jour.  Med,  Sciencen,  April,  1875. 

^Rl^el :   Beil.  kliii.  W*>t^b,,  188.%  xvli,  ;  Joffroy :  Gaz.  m^h  de  ParU,  1872,  ?!•_ 
AndvUf. 

"  Liilj^Mdi' :  Hull,  de  In  J^oc.  d'Aimt.,  187:1,  p.  744, 


CHHONIC   JOINT   DISEASE. 


l^S 


So  far  it  cannot  be  said  that  the  lesion  of  auj  one  set  of  nerve  struc- 
tures is  the  definite  cause  of  the  joint  disturbance,' 

The  joint  changes  may  be  present  at  an  early  stage  of  the  nervous 
disorder. 

♦Swelling,  elf  usion,  disability,  and  fionietiJuea  pain  are  the  tirst  signs  of 
the  joint  involvement.  Spontaneous  arrest  of  the  process  may  occur,  an- 
kylosis may  rarely  result,  or  more  conunonly  the  juint  is  disorganized  to 
the  point  of  luxation.  The  diagnosis  is  often  difficult,  especially  in  the 
early  stages.     The  resemblance  to  malignant  disease  is  at  times  striking,  as 


fui.  181.— CUaiX'^tt's  Ulsvasn  of  Elbow.    0[N^tiltig  mode  to  obUiin  »iJt!«t'tiin'u  f^r  tnlmifHopit nl  tx* 

nmt  nation. 

in  a  case  of  one  of  the  writers  shown  in  Fig.  181.  The  removal  of  a  bit 
of  the  tissue  will  of  course  serve  to  establish  the  character  of  the  process 
present. 

The  treatment  does  not  differ  essentially  from  that  of  inflamed  juint s 
in  general.  The  nervous  lesion  must  be  treated,  and  althoTigh  excisimi^ 
baa  l^een  successfully  done  under  these  c^mditions,  local  operative  meas- 
ures are  not,  as  a  rule,  to  be  advised. 


VI I L    H.F.MurHTLTA,     BrUKVV,    KTC, 

Ifn-mnphilla  is  accompanietl  at  times  by  characteristic  juint  lesions 
ii^hich  in  their  clinical  resemblance  to  tuberculosis  are  worthy  of  notice. 
Like  other  manifestations  of  this  diatliesis  they  occur  in  male  children  or 
young  adults,  decreasing  in  frequency  with  increasing  age  (Gocht).  llie 
hemorrhaf^e  may  be  intra-articular  ru*  peri -articular.  After  repeated  acute 
attacks  of  hemorrhage  into  the  joint  chronic  joint  changes  are  likely  to  en- 
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sue.  There  ia  an  overgrowth  of  hrowti-staiued  synovial  tufts.  The  carnT 
age  may  degenerate,  and  siiarp  bordered  defects  in  it  are  frequently  found. 
Adhesions,  contraf-tioiis  of  the  capsule,  and  bony  displacements  may  occur. 

Erosion  of  the  ends  of  the  bones  may  take  piaffe  along  with  a  prolife* 
ration  at  the  edges  nut  nnlike  rlieumatoid  artliritis.  A  brown  staining 
of  all  the  joint  structures,  except  the  cartilage,  is  described  as  character- 
istir.  Rheumatic  pains  are  a  entninoii  clinical  accompaniment  of  the 
affection.  The  character  is  essentially  chronic.  Swelling  and  muscular 
spasm  are  present  during  attacks  of  irritation,  and  the  diagnoais  from 
tnberculosia  is  to  be  made  more  from  the  history  than  fiom  any  char- 
acteristic features.' 

Konig  reports  two  fatal  hemorrhages  occurring  aa  the  result  of  opera- 
tion on  these  supposedly  tuberculous  joints. 

Trotection  to  tlie  diseased  joints  is  of  more  use  than  any  other  one 
measure,  but  the  prognosis  as  to  recovery  is  doubtful  at  best.  Aspiration 
witli  a  smali  needle  may  be  safely  done  for  purposes  of  diagnosis. 

Spontaneous  bleeding  into  joints  in  |^e^sol»s  not  bleeders  has  been 
recorded  (Isambert^). 

S*^iirrf/. — Joint  affections  in  infantile  scurvy  aie  not  iincojuuion. 
They  simulate  closely  epiphysitis.  The  enlargement  may  be  confined  to 
one  of  tiie  bones  forming  an  articulation.  The  thickening  is  due  to  peri- 
articular or  rather  subperiosteal  hemorrhage.  The  joint  itself  is  not  usu- 
ally imaffectedj  tliough  hemorrhage  may  occur,  Such  joints  yield  readily 
to  the  usual  treatment  of  infantile  scurvy.  Such  apparent  inflammation 
of  Joints  occurring  in  scurvy  is  regarded  as  being  more  often  due  to  extra- 
articular than  to  intra-articular  lesions,  subperiosteal  hemorrhage  being 
the  most  frequent  lesion.  In  379  cases  of  scurvy  investigated  by  the 
American  ]'etliatric  Sf^ciety'  there  were  swellings  in,  or  more  often  about, 
the  joints  in  165.  These  were  distributed  as  follows;  Koee  7'>,  ankle 
28,  i^Tist  12,  hip  0,  shoulder  5,  elbow  ;t,  hand  1. 

In  40  analyzed  with  regard  to  the  coexistence  of  rickets,  in  45  per  cent 
there  were  symptoms  of  rickets,  while  in  55  per  cent  rickets  was  i^aid  to 
be  definitely  absent, 

I^ttlmonttrij  lit/^nrtrftji/tir  OHfe^-arf^n'opathij,— This  th&  nmiie  given  to 
a  condition  occurring  sometimes  in  connection  with  chronic  pulmonary 
disease  in  which  the  lingers  are  clubbed  and  stiffened,  tlie  shafts  of  the 


WJnuer:  Bruns'  B<?itr.  znt  IcHii.  Cli.,  BtL  xvii,,  105;  Sbaw:  Brist4jl  Hed.* 
Chh\  Joiiriiah  1807,  xv.,  240;  KtiDig:  VulkmaTiii's  SiyiiiuL  klin,  Vortrage  (TijiuhI. 
Muti.  8iug.  Report^is  Ixvi.,  No.  2U,  p.  mm) ;  I^Kg  =  ^^^  B;utU.  Hosp.  Btp  ,  xviu.  1881, 
im,  rt-afLe:  Brii.  Med.  Jwir.,  18l»8,  i.,  1135;  Stimniers:  MetJ.  Ree.,  18fW,  xlix., 
830;  Ldbke:  lkMiU*cli.  ZaU,  {.ChU\,  xV\x.,  n\4;  Gochi  :  Muiieh.  nied.  Wocheiisrhr., 
18m).  F<;brimry  21^,  21  \. 

^  Fnr  iitJiTual  piocefweH  c»f  ab*«nr[itioii  <*(  lilixxi  \n  juiiiUitieo  Jafl^ :  Langeubeck'A 
Arcliiv.  Bil.  liv.,  flfi.  I, 

*  Boston  Mill,  iiiid  Surg.  Juiu\.  vi>L  cxxxviii.,  m»7. 
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boues  are  thickene*!,  and  the  spine  is  bent  forward  in  a  kyphosis.     The 
relation  of  the  atf'ectiau  to  acromegaly  and  osteomalacia  ia  not  clear. 

In  this  condition  the  joints  are  occamonally  swollen  and  painful  with 
effusion.  The  ehangfs  as  shown  by  autopsy^  are  synovitis  and  thinning 
of  tlje  articnlar  cartilages  even  to  tlie  extent  of  exposing  the  l>one. 
Along  with  this  is  associated  periostitis  and  some  sclerosis  of  bone  which 
may  involve  the  shaft 
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Lipoma  may  occur  in  the  joint  beneath  the  synovial  membrane,  often 
causing  chronic  synovitis.  The  mass  may  vary  from  the  size  of  an  al- 
mond to  that  of  a  small  egg.  These  grt>wths  may  apparently  be  tnie  liito- 
mata'  springing  from  the  fat  pads  beside  the  patella,  or  they  may  be  as- 
sociated with  tuberculosis  or  arthritis  deformans.  The  form  of  lipoma 
not  unusual  witli  arthritis  defornjans  is  that  showing  great  nninbers  of 
relatively  small  fatty  villi,  tlie  lipoina  arboreseens  so  called. 

Loose  bodies  In  tht^Jnuifs  are  founil  most  often  in  the  knee,  but  occa- 
sionally in  other  articulations,  Tlie  other  names  for  the  condition  are, 
i*x)se  cartilages,  joint  mice,  tioating  or  movable  boilies  in  joints,  mnres 
articuloruiDy  corpora  libera  artienlorum,  etc.  They  can  be  divided  into 
classes,  according  to  their  structure,  as  follows;  Hbromatons,  liponiatous, 
chundromatous. 

They  are  formed  in  one  of  the  following  ways: 

{(t)   As  the  fibrinous  residue  of  an  exudation, 

(/i)  As  the  residue  of  a  blood  clot,  a  theory  which  rests  rather  on  the 
consensus  of  opinion  than  on  accurate  demonstration, 

{e)  As  brokeu'off  osteophytes  in  arthritis  deformans, 

(</)  As  hy|>ertrophied  or  degenerated  synovial  tufts, 

(e)  As  marginal  eccbondroses  broken  off,  as  in  arthritis  deformans. 

(/)  As  encapsulated  foreign  boilies,  such  as  bullets  and  needles. 

{g)  Aa  bits  of  cartilage  or  Ixme  chipped  off  by  traumatism  or  loosened 
by  a  degenerative  process  the  result  of  traumatism. '  The  fact  that  a  fall 
may  be  the  cause  of  this  variety  of  loose  body  has  been  clearly  proved. 

I-'ormerly  it  was  held  that  free  botlies  (of  the  chondromatous  class) 
were  the  result  of  the  direct  forcible  tearing  oif  of  pieces  of  cartilage 
by  wrenches  or  strains  or  blows.  The  more  modern  view  is  represented 
by  Konig,  who  does  not  deny  the  possibility  of  this  tearing  off  of  bits 


•Lefebre:  Tlife«e  cle  Farij*.  \m\  ;  Kiknziar :  Rev.  de  M^i.,  1801,  p.  i50;  Trana, 
Path.  8oc,,  WM\,  xlviL,  177;  Wliiirium,  PediaLrics,  1800,  vii,,  Nus.  4  and  5  (wlUi 
bibliograpliy). 

'Stiedai  Beitr.  z.  Win.  Chir..  xmi,  xvi.,  28ij. 
H  -St.  Gear«e'«  Hosp.  liep..  ia«7,  ii.,   141;    Voikmann :    Deutscli.  Klinik,  1867, 
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of  cartilage,  but  be  insists  upon  its  rarity  and  shows  tlie  great  force 
necessary  to  detach  them  in  this  way.  Rather,  it  should  be  considered 
that  these  pieces  are  so  bruise*!  and  injured  by  the  trauma  that  their 
uecrosis  follows,  and  that  a  sfjontaneous  osteoehondritis  then  takes  place 
which  leads  to  their  detachment  and  seta  them  free  In  the  joint.  Cases 
in  which  the  trauniati^t  origin  of  these  chondromatous  free  b<>dies  is  be- 
yond question  are  given;  notably  one'  in  which,  three  weeks  after  a 
wrench  to  the  knee,  a  free  body  was  removed  by  ^h\  Simon,  which  Mr. 
Sbattock  pronounced  to  be  a  piece  of  thti  artit-ndar  surface.^ 

There  seems  reason  to  believe  that  in  spite  of  the  lack  of  blooti- ves- 
sels these  bodies  are  nourished,  after  being  set  free  in  the  joint;  not  only 
tloes  ossitication  of  them  take  plat^e  after  they  are  freed,  but  the  case  of 
Recklinghausen  woultl  seeju  to  show  that  growth  is  also  possible.  ] 

Loose  btnlies  lie  free  in  the  joint  or  are  attach ed  by  a  slender  ]iedicle. 
They  may  vary  in  size  from  that  of  a  sniall  pea  to  that  of  a  horse  chest- 
nut, and  are  of  all  shapes.  Tlie  smaller  ones  am  most  often  shaped  like 
melon-seeds,  or  are  irregularly  round,  while  the  larger  ones  are  more  regu- 
larly round,  concavo-convex,  ur  spherical.  Sometimes  they  are  facetted 
and  crowded  together  like  the  carpal  bones,  and  again  they  are  mul- 
berry-shaped or  pyrif(jrm.  In  one  joint  they  may  appear  singly  or  in 
great  numbers,  and  they  may  vary  a  great  deal  in  size  in  the  same  joint. 
Over  four  hundred  have  been  removed  from  one  knee-joint."  Next  in 
frcqneiR-y  to  the  knee  comes  the  elbow/  and  all  of  the  larger  joints  are 
liable  to  contain  these  bodies.  In  external  apj>earance  they  are  whitish 
or  yellowish,  and  vary  from  a  soft  consistency  tu  a  bony  hardness.  On 
section  they  show  either  a  plain  fibrous  structure,  or  a  fibrous  sheath 
enclosing  a  mass  of  fat.  Again,  the  structure  is  of  hyaline  or  Mbro-earti- 
lage,  ordinarily  without  corpuscles,  or  of  bone  tissue,  most  often  without 
Haversian  canals*  Frequently  tliey  pr^ent  a  ccunbination  of  two  of 
these  for  ins. 

They  are  often  found  in  connection  with  the  changes  known  as  arthri- 
tis deformans,  and  also  in  joint  disease  of  various  types.  They  may  be 
founil  in  connection  with  Joint  tuberculosis.  In  certain  cases  no  cause 
can  l)e  assigned  for  their  oeeorrence. 

Jttint  Dhffis*'  S^'roniiarf/  to  Pt-rl-ortieuhfr  Ahgce^s. — Suppuration  in  tlje 
periarticular  cellular  tissue  and  subsequent  affection  of  the  joint  may 
start  from  an  open  skin  wound  which  has  been  infected,  or  from  an  in- 

>  Marsh:  BriL  Med.  .fmu.,  April  14lh.  1H8P. 

*Slialt<K'k:  FhiIi.  TmjiR.,  xv.,  ]>.  'iOli, 

■  Ihiwaiil  Murwh :  "  DiaeaseR  of  JfHtiiK,"  ]i.  18.1:  Fiarwfll:  *M>iseaiK^fi  of  Joints,'^ 
p.  2*i8,  r^iiidon,  188K 

Mvonig:  Arch.  f.  kliii,  Cliir.,  188b:  cf.  iiriMUnirfit:  St,  George's  Hospiul 
BeiMirts,  I8fl7.  iL  8..  141^144,  ami  Volkmiuni  iMntsi^ht*  Klinik,  1807,  No.  48;  "Die 
Israiikhaflf'ii  fJew-hwill«te."  p.  t'^ll.  Herluu  I8i;:]. 
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jury  to  the  limb  in  whioh  cellulitis  has  come  on  in  conaeqiieuce  of  the 
trauma.  Again,  in  children  of  feeble  type,  periarticular  abscess  of  a 
slow  and  chronic  character  may  arise  after  alight  bruises,  and  sometimes 
after  no  perceptible  injury  at  all.  Any  of  these  abscesses,  if  they  are 
not  at  once  evacuated,  are,  of  course,  likely  to  infect  a  neigh  lx>ring 
joint;  occasionally^  the  abscess  from  one  diseased  joint  burrows  a  long 
distance,  and  in  its  course  either  opens  iiitcj  another  joint  or  passes  so 
near  to  it  that  infection  of  the  second  joint  takes  place. 

G towing  Pains.— k  joint  ailection  incident  to  growth  has  been  de- 
scribed by  Bouilly,  and  has  long  been  known  but  unclassified  by  practi* 
tioners,  and  popularly  considered  to  be  incident  to  growth — ''growing 
pains."  There  is  slight  pain  chiefly  in  the  juxta-epiphyseal  region, 
most  commonly  near  the  lower  epiphysia  of  the  femur.  This  pain  is 
brought  on  by  fatigue,  strains,  or  exposure.  In  the  lightest  cases  the 
symptoms  pass  away  in  a  few  hours.  In  severer  forms  they  may  last 
for  several  days,  and  the  pain  may  be  accompanied  by  sUglit  fever.  In 
the  severest  form  the  affection  may  continue  for  months.  There  may  be 
slight  efFusioQ  iu  the  joints,  but  recovery  eventually  takes  place.  It 
lay  occur  during  the  ages  between  H%^e  and  twenty*one. ' 

A  great  amount  of  harm  is  done  in  referring  to  this  class  the  pains  of 
beginning  chronic  joint  disease.     Growing  pains  proper  are  neither  severe 
ir  permanent. 

Analogous  to  this  may  be  mentioned  what  hiis  been  termed  by  French 
writers  maladie  de  la  cruissance  — which  is  in  reality  a  hypercemia  and 
sensitiveness  of  the  epiphysis  in  adolescents — analogous  to  what  is  seen 
occaaionally  in  rickets. 

Ankylosh  is  the  name  appiied  to  the  stiffened  condition  of  a  joint.  It 
ia  often  sulxlivided  into  two  classes,  true  ankylosis  when  the  union  is 
bony,  and  false  ankylosis  when  it  is  tibrous.  But  this  subdivision  is  not 
\iniver sally  accepted.  Ankylosis  is  most  often  the  result  of  joint  inflam- 
mation, the  products  of  w^iich  inflammation  are  transformed  into  tibrous 
tissue.  If  the  inflammation  has  been  severe  enough  to  expose  the  ends  of 
the  bones  they  may  be  united  by  a  connectmg  formation  of  bone.  The 
same  joint  may  in  part  be  obliterated  by  connecting  bone  while  in  other 
parts  of  the  same  joint  flbrous  connecting  bands  exist.  The  character  of 
the  ankylosis,  whether  flbrous  or  bony,  depends  in  large  measure  upon 
the  character  and  extent  of  the  inflammation  causing  it.  The  limitation 
or  prevention  of  ankylosis  in  joint  disease  olwiously  depends  upon  the 
efficient  treatment  of  joint  inflammation, 

I  The  fixation  of  healthy  joints  for  a  rea^soiiable  time  cannot  be  considered 
as  likely  to  produce  ankylosis.  A  degenerative  rather  than  an  inflamma- 
tory process  was  found  in  healthy  joints  immobilized  by  Reyher  for  a  year. 
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Among  joint  inflammations  causing  ankylosis  by  virtue  of  their  pi 
ess  of  repait'  may  lie  mentioned  especially  synovitis,  particularly  of  the 
purulent  form,  and  tuberculosis  of  joints. 

Intra-articular  fractures^  especially  with  displacement  of  bone,  must 
be  accounted  as  a  fre<|uent  cause  of  ankylosis. 

Cicatricial  contraction  of  the  joint  t-apsule  as  well  as  ooimectingf 
iibrous  bands  may  cause  the  loss  of  motion  in  a  joint. 

The  najiie  ankylosis  should  not  be  appliM  to  the  stitfness  of  joints 
due  to  the  tonic  muscular  spasm  of  acute  or  chronic  joint  disease* 

In  bony  ankylosis  it  is  evident  that  nothing  but  a  cutting  operation 
can  be  of  use.  If  such  joints  ait»  h\ed  at  improper  angles,  excision  or 
osteotomy  of  the  joint  may  be  performed,  followed  by  a  replacing  of  the 
joint  at  a  proper  angle  when  ankylosis  will  again  occur,  but  in  a  different 
position.  Alt  elbow  ankylosed  in  a  straight  position  is  a  disabling  de- 
formityj  but  the  same  arm  is  of  much  use  when  the  elbow  is  fixed  at  a 
right  angle. 

The  success  of  other  treatment,  such  as  manipnlation  and  stretchingi 
in  the  fibrous  form  of  ankylosis  will  depend  on  the  character  and  resiai 
ance  of  the  filirous  bands  constituting  tlic  ankylosis.  The  patient  may 
be  etherized  and  manipulation  be  attempted.  If  the  ankylosis  is  bony 
nothing  can  be  accomplished.  If  the  fibrous  bands  are  very  resistant 
motion  cannot  be  obtained  and  the  use  of  extreme  force  will  do  more 
harm  than  g<w»d  in  starting  up  fresh  iutlauiniation.  If  the  fibrous  bands 
are  few  and  small  they  may  be  stretched  or  ruptxired  by  the  us©  of  mode* 
rate  force,  and  if  the  following  joint  intlamntatiou  is  not  severe  much 
may  have  been  gained.  Such  forcible  manipulations  must  be  followed 
by  passive  motion  at  frequent  intervals.  Gentle  manipulation  from  the 
first  in  connection  with  massage  is  preferable  to  the  use  of  force  in  suit- 
able cases.  The  question  *)f  ajikylusis  hiis  been  diseusscil  under  the 
various  joints.  Massage,  hot-air  bath^,  and  the  use  of  elastic  and 
mechanical  force  are  all  of  use  in  connection  with  manipulation. 

Bursitis, — The  inflanuuiitiou  of  Imrsic  may  easily  lead  to  an  alfection 
of  the  joints.  The  more  frequent  of  these  forms  of  bursitis  will  be  de- 
si'rilied  in  speaking  of  the  individual  Joints, 

As  other  causes  of  impairment,  rather  than  disease,  of  Joints,  may  be 
mentioned  the  following :  cicatrices  after  burns,  wasting  of  muscles  and 
ligaments  after  infantile  paralysis,  and  muscular  contractions  causing 
malpositions  of  the  joints  after  hemiplegia,  fractures  involving  the  joints, 
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]>etinitioi), — Pathology ,^ — Clinlcttl    liUtory, — lliagiioslH. — Blffereutial    dia^iosis.— 
Progiiosi 8. — Treatment  (meclmnical — operative). 

Tub  affection  which  is  commonly  known  as  hip  disease  is  the  most 
frequent  affection  of  the  hip-juint^  and  by  common  usage  the  general 
name  of  ''  hip  diseaije  ■'  or  **  hip-joint  disease'*  has  become  linnteil  to  tliat 
especiid  atfection  of  the  joint  which  conies  now  for  consideration.  It  is 
known  also  by  the  names  of  morbus  coxariua  or  morbus  cox  re,  coxalgia, 
coxitis,  chronic  articular  ostitis  of  the  hip,  and  coxo-tuberciilose  (^Lanne- 
loogue).  The  pathological  condition  commonly  found  is  a  chronic 
ttiberculoos  ostitis  of  the  epiphvais  of  the  head  of  the  femur  or  of  the 

H         The  pathology  of  hip  diseii.se  has  already  been  considered  in  its  gen- 
^  eral  aspect  along  with  the  other  forms  of  tuberculous  joint  disease  in  tlie 
previous  chapter. 

■  Although  probably  in  most  cases*  tlie  head  of  tlie  femur  is  the  pri- 
mary seat  of  disease,'  in  others  the  acetabulum  is  the  part  first  affected." 
In  Wright* 3  100  cases  the  acetabuhim  was  necrosed  or  perforated  in  27, 
in  14  of  which  there  seemed  reason  to  believe  that  the  femur  was  iirst 
affected.  In  49  other  cases,  however,  the  acetabulum  was  superficially 
diseased* 

When  once  the  acetabulum  has  bec-ome  diseased  either  primarily  or 
eecundarily,  enlargement  of  it  is  apt  to  take  place.  The  irritated  pelvic 
femoral  muscles  which  i^re  in  a  state  of  tonic  cun traction  crowd  the  head 
of  the  femur  against  the  upper  and  back  border  of  the  acetabulum  j  niider 
this  continual  pressure  absorption  of  that  portion  of  the  rim  of  the 
acetabular  cavity  takes  place  with  an  actual  enlargement  of  the  cavity 
from  below  upward.     This  so-called  migration  of  the  acetabulum  is  one 


\         «Kdnig;  Deutw^h.  Zeit.  f.  Chlr.,  xL,  1879. 

»  Kiiiiig  :  **  Die  Tuh*;rc.  der  Kiiochen  uiid  Geleulce,"  Berlin,  1884  ;  G,  A.  Wright : 
"Hip  DiB,  in  Cliildhood,"  p,  17. 

'Habem:  Cent.  f.  Chir,,  April  I5il,  1881;  E.  H.  Nichols:  Orth,  Trans.,  vol.  xL» 
p,  36»S. 


'sot; 


ORTHOPEDIC   HUROERY. 


cause  of  shortening  of  the  IQnb,  and  measurement  will  show  that  the 
trochanter  lies  above  Nt^la tori's  line. 

The  changes  in  the  head  of  the  femur  are  chiefly  the  result  of  ostitht 
and  pressnre.     There  may  l>e  alteration  in  the  shape  of  the  head  of  the 


FtQ*  188;^Erceluii  of  the  Upper  Fart  of  tbt?  Act'tnbuliini.    (New  York  Medical  JuamiLl 

bone,  if  it  ia  worn  away  by  the  pressure  induced  by  constant  niusctilar 
spasm  and  destruction  of  the  articular  surface.  The  appearance  of  the 
cartilage^  as  described  under  the  pathology  of  that  structure,  often  sug- 
gests ulceration,  and  hence  arose  the  theory  that  the  original  seat  of  hip 
diseaae  was  to  be  found  in  the  cartilage. 


Ftti.  ]>€.— PaLbuloglcaUy  EuliU'gvd  Acetatnilutn, 


na*  ItM^— AMtalMilaf  OiuftlB. 


femur  in  the  maimer  just  described  may  lead  to  a  shortening  of  the  limb 
and  to  an  elevation  of  the  trochanter  above  its  proper  level.  The  wear- 
iDg  away  of  the  acetabulum  praduoea  the  same  result  j  but  true  disloca- 


FIO.  Hldb^ErosloQ  of  Uie  Head  of  tbe  F<>tiiiir. 


f  10.  I8Qb— Eroiloii  of  tlie  Ut«d  uf  Um  1''efiiur. 


tion  is  rare,  because,  even  if  the  head  of  the  bone  is  almost  entirely 
destroyed,  there  is  so  much  inHammatory  tissue  deposited  about  the  jokit 
that  the  head  of  the  bone  is  retaiued  partly  in  place. 

Fracture  of  the  atrophied  and  degenerated  shaft  of  the  femur  may 
occur  in  occasional  cases.  Separation  of  the  head  of  the  femur  at  the 
epiphyseal  line  is  less  uncommon  (Fig.  188). 


I 


hangs  in  t-ags  or  shr^dB,  and  the  general  appearance  of  the  end  is  ufteu 
spoken  of  as  **  wonu-eateti ''  j  sometiinea  the  whole  caitilage  may  be  lifted 


PiO.  18&.— SepttratioQ  vt  the  lUmil  of  ih*^  Ftiuur at  ttie  Eplptivseat  Lloe. 

from  the  bone  by  a  layer  of  granulations.     The  epiphyseal  portion  of  the 
head  of  tbe  femur  haa  disappeared  m  part  or  altogether,  and  a  ragged, 
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«ue  and  thickened  i>et'iosteujn  shuta  off  the  head  of  the  feuiur  or  tB#l 
tntents  of  the  juint  from  the  pelvic  cavity.  In  cases  in  which  the 
disease  haa  gone  on  as  far  as  this,  disease  of  the  pelvic  bones  may  co- 
exist.     Ill  the  other  direction,  when  once  the  disease  of  the  femur  has 

passed  the  epiphyseal 
line,  there  is  no  limit 
to  be  set  to  its  course 
or  its  extent  of  destruc- 
tion. 

Abscesses  appear  ex* 
ternally  if  the  disease  of 
the  joints  extends  to  the 
l>eriarticular  tissues,  or 
when  a  separate  focus  of 
disease  forms  outside  of 
the  joint  and  spreads  to 
the  s  u  r  r  o  u  n  d  i  u  g  soft 
parts.  Suppuration  inside 
of  the  pelvis  is  not  a  very 
u  1 1  CO  ui  ni  on  c  oi  id  i  tion  in 
the  acetabular  form  of  the 
disease;  in  the  femoral 
form  it  accompanies  only 
advanced  disease,  tt^ 
arises  most  commonly 
from  perforation  of  the 
acetabulum  or  from  in- 
flammation inside  tlie  pel- 
vis excited  by  the  bone 
disease  in  the  neighbor- 
hood; or,  again,  the  pus 
may  ascend  to  the  brim 
of  the  pelvis,  either  in 
the  sheath  of  the  psoas 
muscle  or  in  other  tissues,  and  then  gravitate  dovni  the  inner  wall/ 

A  natural  cure  results  in  one  of  two  ways :  by  the  absorption  or  calci- 
fication of  the  tuberculous  tissue  at  an  early  or  a  late  stage  of  the  dis- 
ease I  or  by  the  purulent  degeneration  of  such  tissue  and  its  evacuation 
and  discharge  by  an  external  opening.  The  suppuration  which  comes 
later  seems  to  be  nature's  effort  to  eliminate  the  diseased  material,  and 
it  is  the  common  method  by  which  spontaneous  cure  results  when  it  does 
occur.     This  late  stage  of  the  disease  is  characterized  by  malpositions 

»R.  W.  Pwkerr  Chir.  Soc.  Trans,,  1880. 


Till.  Mi.— Hip.  Sw'Uofi  Uiruugti  femur  and  tiwUibuluni, 
Botne  mmloa  oC  ar«?tubulum  upward.  Ankj\oais  without,  dbt 
U>niU*itu    «,  Ankyloib-,    b,  tiv-tml   uf   femur;   c,  acetabulum 


disease  and,  in  part  of 
the  joint  at  leasts  erod- 
ed granulating  bone 
surfaces  are  in  contact. 
These  suifaces  become 
united  by  adhesions^  oi 
ossification  of  the 
cicatrizing  tissues  may 
eventually  take  place 
and  all  the  parts  solidi- 
fy intt>  one  mass. 

In  t li e 8 e  cases, 
however,  one  some- 
times finds  at  autopsy 
an  included  cheesy 
focus  which  still  pre- 
sents some  signs  of 
activity.  It  is  tu  the.se 
foci  that  one  looks  for 
an  explanation  of  the 
late  relapses  of  the 
disease  and  the  very 
great  harm  which  is 
sometimes    done    by 

forcible  manipulation  of  these  joints  and  conserj^ueut  lighting  up  of  the 
original  tuberculous  disease, ' 

C  L I N  rr  A 1 ,    H  T STO  R Y . 

Early  Symptoms. — The  beginning  of  the  affection  is  most  often  grad- 
ual and  insidious,  but  at  times  it  begins  ao  abruptly,  according  to  the 
parents'  account,  as  to  suggest  a  traumatic  origin.  The  child  will  be 
noticed  to  limp  at  times  with  intervals  of  comparative  freedom  from  lame- 
ness. This  lameness  increases,  and  it  will  be  found  that  the  patient  is 
inclined  to  stiike  the  ball  of  the  foot  rather  than  the  heel  in  walking ;  al- 
though the  heel  can  be  put  down  to  the  floor,  yet  instinctirely  the  knee 
is  slightly  lient  and  the  heel  raised  wheji  the  weight  of  the  trunk  falls  on 
the  hip.     There  is  a  certain  amount  of  stitfness  of  gait  appaient  in  the 

*Tniii8,  American  OrtliopeKlic  Asscx^iatioiif  voL  i. 
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the  knee  of  tlie  affected  side  ia  often  flexed  slightly,  the  pelvis  being' 
tipped  and  the  thigh  slightly  abducted.  The  tilting  of  the  |>elvi8  and 
abdaction  of  the  thigh  may  be  so  slight  that  it  ia  scarcely  noticeable^ 
except  by  tlie  deviation  from  the  median  line  of  the  fold  between  the  two 
buttocks*  In  girl  a  the  vulva  on  the  affeoted  side  may  be  lower  than  on 
the  other  side* 

Fain  at  this  stage  is  very  often  absent,  and  if  present  is  noted  as  night 
cries,  to  which  allusion  will  be  made. 
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It  has  been  customary  to  divide  liip  disease  into  stages  and  to  ascribe 
to  these  stages  certain  definite  symptoms.  Neither  from  a  clinical  nur 
a  patltological  standpoint  is  it  desirable  to  attempt  any  such  division. 

In  the  early  part  of  the  disease,  pain  at  night,  stiffness,  and  limping 
are  the  chief  aymptidns.  Then  follow  malpositions  of  the  limb,  more 
severe  disability,  and  perhaps  greater  pain  and  sensitiveness.  Abduction 
of  the  diseased  limb  is  a  little  the  most  eoninion  of  the  malpositions  of  the 
early  stage ^  but  adihirtion  is  by  no  means  uncommon  as  an  early  symp- 
tom. Later  iu  the  course  of  the  att'ection 
adduction  is  more  frequent  than  abduction. 

Succeeding  tlie  deformities  which  have 
just  Ijeen  descrilted,  one  may  tind  abscess 
formation  and  the  development  of  sinuses; 
and  tiiis  stage  of  the  affection  will  hardly 
have  been  reached  without  considerable  con- 
stitutional deterioration,  which  may  beconn* 
severe. 

Lffmfnesit. —  I'Vom  hein^  at  first  scarcely 
perceptible,  the  lameness  increases  and  the 
limp  becomes  very  noticeable.  In  very  acute 
cases  pain  may  become  so  severe  that  the 
child  will  refuse  to  use  the  leg,  or  malposi- 
tion of  the  leg  may  come  on  rapidly  and  the 
limp  may  on  that  account  become  excessive; 
but  in  general  the  child  walks  without  pain, 
though  perhaps  limping  badly.  Until  the 
late  stages  of  the  disease  lameness  is  not 
due  to  bone  shortening. 

/Vim.— As  the  affection  ]>rogresses,  pain 
in  the  knee  and  sensitiveness  to  jarring  the 
limb  may  become  prominent  Bymptoms.  An 
niioon scions  jnotection  of  the  jr»int  may  lie 
noticed  in  the  movement  of  the  patient;    the 

foot  of  the  well  limb  may  lie  plac^ed  under  the  lower  part  of  the  other 
leg  when  it  is  to  lie  suddenly  lifted  by  the  patient,  as  from  the  floor  to 
the  bed,  or  friuu  the  l>ed  to  the  Hoor,  or  in  moving  from  one  aide  of  the 
bed  to  the  otl^er. 

In  manipulating  the  leg  at  this  stage  pain  juay  follow  the  slightest 
jar  to  the  joint,  or,  on  the  other  hand,  the  joint  may  be  perfectly  stiff  from 
muscular  apasm  and  yet  inanipulation  may  be  wholly  painless.  In  other 
c-ases  motion  in  a  certaiu  are  is  possible  without  causing  pain,  but  when 
the  limits  of  this  arc  are  reached,  further  motion  becomes  painful  or  is 
prevented  by  muscular  fixation.  The  sensitiveness  of  the  joint  may  be- 
come so  great,  when  an  acute  stage  supervenes,  that  the  slightest  move- 
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ment  of  tbe  patient^  or  jar  of  the  bed  or  rooDij  causes  extreme  sufferu 
This  stage  may  come  suddenly  and  graduallj  pass  away,  the  paiu  di- 
mmishiug  by  degrees  under  the  enforced  treatment  of  rest,  or  it  may 
be  persistent.  A  characteristic  position  is  frequently  taken  by  the  pa- 
tient, who  places  the  well  foot  on  the  dorsum  of  the  foot  of  the  affected 
limb,  exerting  pressure  away  from  the  acetabulum.  Pai}i  vuitj  h*'  absent 
at  any  or  all  stages  of  the  diseasef  and  is  not  a  dutgnosth  shjn  for  or 
ngtiiust  the  presenm  of  /up  dmuse.  Sensitiveness  may  be  absent,  upon 
whieh  condition,  Innveverj  at  any  time  a  sensitive  condition  of  the  joint 
may  supervene.  The  pain  is  often  remittent,  and  here,  as  in  all  the 
symptoms  of  this  affection,  marked  remissions  may  occur.  The  location 
of  the  pain  is  variable,  but  is  generally  referred  to  the  inside  and  front 


VHL  IW^'InatlmUvf  KfTort  at  Trat^tlon  in  a  rut*-  Disease  of  tbe  I^ft  Leg.    (Ftete  Prtzw  Fund  EmafJ 

of  the  thigli  near  the  knee  or  directly  at  the  knee-joint.  The  intimate 
relations  and  anastomoses  of  the  sciatic,  obturator,  and  anterior  crural 
nerves  seem  to  furnish  the  best  explanation  of  this. ' 

Attempts  have  been  made  to  tlifferentiate  the  varieties  of  hip  diseaa© 
by  the  location  of  the  pain»  but  no  reliance  can  yet  be  placed  uiwui  such 
a  cla&sjtication. 

Ill  a  minority  of  cases  the  pain  is  referred  to  the  joint  itself.  In  the 
more  acute  cases  sensitiveness  to  pressure  on  the  trochanter  and  to  deep 
pressure  over  tiie  anterior  surface  of  the  joint  (just  below  the  anterior 
superior  spine  of  the  ilium)  is  present 

Night  f'n'es,  — At  an  early  stage  of  the  affection  the  symptoms  of 
**  night  cries  *'  often  appear.  They  occur  in  the  early  part  of  the  night 
nsually,  and  may  l>ecome  an  annoying  symptom.  After  the  patient  is 
asleep,  and  to  all  appearance  entirely  unconscious,  sleep  will  be  inter- 
rupted by  a  cry  as  if  of  severe  pain,  folio weil  hy  moaning  or  crying  for  a 
few  seconds;  the  child  being  unconscious  or  onl}^  half -conscious  of  the 
cause  nf  the  pain.  These  do  not  often  occur  when  the  patient  is  entirely 
awake,  and  are  canseil  by  the  spasmodic  twitching  of  the  muacles  abnor- 
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in  ally  excitable  from  irritation  reflex  to  the  in  fl  animation  of  the  joint. 
These  cries  may  be  repeated  fifteen  or  twenty  times  during  the  night. 
They  do  not  occur  m  the  latest  stages  uf  the  disease,  and  may  be  entirely 
wanting  in  the  mildest  eases.  They  resemble  somewhat  the  cry  in  the 
*' night  terrors"  of  nervous  eliildren,  but  differ  from  those  in  that  there 
is  greater  evidence  of  extreme  pain,  ainl  no  connection  with  unpleasant 
dreams,  apprehension,  or  fright.  From  the  testimony  of  patients  old 
enough  to  explain  symptoms,  the  pain  is  reported  to  be  extremely  sharp 
and  severe,  suddenly  interrupting  sleep  ami  awakening  one,  and  leaving 
an  ill-defined  sense  of  an  aching  in  the  thigh  and  hip  aa  if  the  hip  had 
sustained  a  blow. 

2litsciilar  p'xfitian  is  always  present  in  some  degree,  restricting  the 
joint's  normal  arc  of  motion.  It  is  dne  to  a  reflex  irritability  of  the 
mnseles  controlling  the  joint  which  causes  them  to  maintain  a  condition 
of  tonic  spasm  of  greater  or  less  degree.  This  will  he  discussed  more 
fidly  under  the  head  of  diagnosis.  Here  ifc  may  be  said  that  rest  to  the 
joint  and  thorough  treatment  tend  in  time  to  restore  motion  tfj  the  dis- 
eased part,  and  that  if  a  child  is  taken  under  treatment  with  a  joint  per- 
fet^tly  rigid  from  this  cause  it  is  to  be  expected  that  under  treatment  the 
joint  will  becouie  more  movable  unless  the  disease  is  very  acute.  In- 
creased stiffness  appearing  in  the  course  of  treatment  is  a  sign  of  ineffi- 
cient treatment  or  of  increase  of  the  disease.  This  muscular  rigidity  is 
the  most  important  sign  of  the  disease^  for  not  oidy  is  it  the  «ddef  reliance 
in  the  matter  of  diagnosis,  but  it  is  the  cause  of  the  maliiositions  of  the 
limb,  of  the  wearing  away  of  the  acetabulum  and  of  the  head  of  the  hone, 
and  it  lies  at  the  root  of  much  of  t!ie  ])ain.  It  furnishes  the  most  accu- 
rate index  of  tlie  progress  of  the  case,  ami  improves  or  becomes  worse  as 
the  case  becomes  better  or  worse.  The  importance  of  the  recognition  and 
accurate  study  of  this  symptom  cannot  be  overestimated. 

A  symptom  of  arute  hip  disease  which  has  nut  received  due  attention 
is  a  muscular  irritability  of  the  lower  erector  spime  muscles  as  well  as  of 
the  muscles  directly  etmtrolling  the  hip-joint.  If  a  child  with  a  severe 
hip  disease  be  laid  on  his  fafe  and  lifted  by  the  legs  with  a  view  to 
determining  the  flexibility  of  the  lumbar  spine,  one  can  often  notice  the 
lumbar  muscles  stand  out  like  cords,  and  hold  the  lumbar  spine  quite 
rigid.  This  often  gives  rise  to  the  susjiicion  of  the  coexistence  of  Tott's 
disease.  This  symptom  is  lu-eaent  only  in  the  severer  forms  of  hip 
disease. 

Atropkt/. — A  marked  atrophy  of  the  muscles  of  the  thigh,  hip,  and  leg 
is  charaeteristit*.     It  is  supposed  to  be  reflex  to  the  disease  of  the  joint.' 

Atrophy  of  the  muscles  controlling  an  inflamed  joint  begins  early  and 
may  Ue  very  marked,  even  in  simpler  acute  synovitis.     That  this  is  some- 


lis  use 

begiiis  so  sharply  ami  so  early,  that  it  is  greater  in  the  diseased  limb  than 

in  the  well  one  even  Allien 
the  patient  ]iaa  been  m  Wd 
from  tlie  tiist,  and  that  the 
nniscles,  although  atrophied, 
aie  not  soft  and  flabby,  but 
tense.  Valtat  injected  the 
joints  of  guinea-pigs  and 
<logs  with  irritant  solutions, 
numtard  oil  and  amnioriia, 
and  found  that  muscular 
atrophy  came  oo  quickly.  In 
one  case,  in  eight  days  there 
had  been  a  loss  of  thirty- 
two  per  cent  by  weight  in 
the  anterior  thigh  mitsclesy 
and  twenty -lour  per  e**ut  in 
tlie  anterior  ealf  muscles; 
ill  another  case  it  reached 
forty-four  per  cent,  and  in 
all  eases  the  extensors  wast- 
ed more  rapidly  than  the 
flexors.  He  attributes  much 
influeiK'e  in  the  matter  to 
the  amount  of  pain  present, 
a  pjint  already  clinically 
noted  hy  Paget.  Valtat  also 
ealls  attention,  in  this  eou- 
nectionj  to  the  paralysis  of 

the  muscles  of  the  uflected  limb  often  aecompanying  acute  joint  disease. 

In  a  case  of  knee-joint  synovitiis,  which  he  mentions,  there  was  complete 
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paralysis  of  the  flexors  of  the  leg  at  the  end  of  twenty -four  hours.     Such 
a  paralysis,  to  a  greater  or  less  degree,  seems  to  precede  the  wasting  of 
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tlie  muscles.  It  may  be  noted  here  that  iocreased  |iat«llar  reflex  i^i  g^**"!^ 
ally  preseut  in  the  affectgtl  leg  during  the  early  pJirt  of  the  disease  aiid 
that  the  thigh  muscles  ahow  a  diiiLiniflhed  ctnitraetility  to  the  famdic 
current. 

This  atrophy  generally  can  l»e  easily  appreciated  at  an  early  stage  of 
the  disceasa  by  grasping  the  muscles  iu  tlie  liand  or  by  measurement  with 
a  tape.  The  diflferenc*  in  the  circiimferenoe  of  the  two  thighs  will  l»e 
perhaps  one* quarter  of  an  inch  to  an 
ini'h,  and  the  difference  in  the  size 
of  the  calves  is  generally  about  half 
of  the  thigh  difference.  In  children 
who  can  use  the  leg  fairly  well  there 
is  rarely  any  calf  atrophy  at  the  first 
examination.  The  obliteration  of 
the  fold  of  the  buttcick  on  the  af- 
fected  side  is  a  result  partly  oi 
muscular  atrophy  and  i^artl^*  of  the 
peri -articular  swelling  which  accom- 
panies  the  disease.  It  is  a  common 
but  not  a  constant  symptom  at  the 
early  stages  of  the  disease.  It  is 
also  partly  due  to  the  flexed  attitude 
of  the  limb,  which  naturally  tlimin- 
ishes  the  prominence  of  the  buttvx  k 
on  that  side. 

JJulpimitioNs  of  f/ifi  Limb, — The 
^xation  of  the  diseased  limb  in  a 
distorted  position  is  one  of  the  com- 
monest  inridents  of  the  alfe<aion. 
This  is  due  to  the  tonic  muscular 
contraction  so  often  alludetl  ti>. 
Thede  malpositions  may  hold  the 
limb  in  flexion,  adduction,  al»iiuction, 
or  eversion,  or  in  any  combination 
of  these  J  the  cause  whieh  determines 

the  kind  tif  malposition  in  an  indiTidual  ease  cannot  be  formulated. 
Flexion  of  the  thigh  was  originally  sujiiifosetl  to  i»e  due  to  an  effusion  in 
the  capHule  of  the  hip*joint,  but  it  is  seen  along  with  adduction  and  ab- 
duction in  cases  iu  which  no  effusion  has  taken  phiee.  It  is  chierty  due  to 
the  muscular  contraction,  which  is  constant  in  chronic  disease  of  the  jonit, 
and  partly  to  an  unconscious  effort  on  the  part  of  the  patient  to  assume  a 
position  most  eouifortable  for  the  Joint  and  most  protected  from  jar. '    This 

1  Lannelongue :    "Coxoiuliereulnw.'*  ruris,    1885,    Hilton- 
Lcindtiii. 
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These  defonaities  generally  di8ai«|>par  iimler  treatment  l»y  reat  or  trac- 
tion; liiit  again,  they  reappear  in  eases  utider  treatment  if  treatment  has 
not  sncceeded  in  rht><'king  the  progress  of  the  disease,  and  they  g<»  hand- 
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in-hand  with  a  sensitive  condition  *>f  the  joint  which  may  lie  the  pre- 
cursor of  absress* 

If  the  malposition  is  allowed  to  become  permanent  the  fiual  result  caa 
never  he  so  good  as  when  cicatrization  takes  place  in  a  more  ntirraal  posi- 
tiou»  The  limp  iu  ankylosed  liiuhn  <lepends  more  upoE  the  amount  of  tiex- 
jon  and  addiK-tion  than  <m  anything  except  perhapa  the  bone  shortening* 

M>rllu  Trans.,  vnL  xii. 
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It  is,  therefore,  of  much  importance  tu  diminish  in  all  eases  the  amount 

of  malposition  p regent. 

When  adduction  ia  present  in  both  legs,  as  in  double  hip  disease,  and 
ankyloeia  of  both  hipa  has  occurred,  cross-legged  progre-asion  is  made 
necessary  on  account  of  the  inability  to  separate  tiie  legs. 

The  position  in  standing  and  lying  is  modified  by  the  occurrence  of 
these  malpositions ;  abduction  or  adduction  causes  tilting  of  the  pelvis 
and  flexion  causes  a  marked  lordosis  of  the  lumtmr  spine  in  standing 
with  the  legs  parallel  j  by  standing  with  the  diseased  leg  somewhat 
fleshed  the  lordosis  can  be  overcome.  The  same  arching  of  the  lumbar 
spine  occnrs  when  the  patient  lies  on  a  table  and  the  flexed  leg  is  brought 
down. 

Peri-art  tenia  r  Si/mptoms,—X  density  in  the  superficial  tissues  over  a 
diseased  hip  which  the  other  side  does  not  possess  is  often  found  at  a 
comparatively  early  stage  of  the  affection.  Behind  or  in  front  of  the 
trochanter  the  deep  tissues  are  resistant  and  the  fossa  existing  there  is 
filled  out,  and  the  great  trochanter  feels  enlarged  and  thicker  than  its 
fellow  when  grasped  by  the  fingers  deeply  pressed  bu 

The  inguinal  glands  of  the  affected  side,  sometimes  of  both  side-s,  are 
often  enlarged  and  they  may  be  so  much  distended  that  they  obstruct  the 
venous  return  and  the  skin  may  he  marbled  with  superficial  veins.  The^^ 
axe  at  times  the  seat  of  superficial  abscesses*  In  very  severe  cases  tiie 
upper  part  of  the  thigh  and  the  tissues  in  the  vicinity  of  the  hip  may 
become  swollen  generally  from  an  tedema  of  the  f)eriartieular  tissues. 
This  may  disappear  or  become  localized  in  the  formation  of  an  abscess. 
A  thickening  over  the  tensor  vagiuie  femoris  is  often  to  be  felt. 

Abscess,  —In  a  proportion  of  eases  suppuration  takes  place.  The  site 
and  course  of  the  abscesses  vary  according  to  the  seat  and  size  of  the 
original  focns  of  the  ostitis,  whether  in  the  femur  or  acetabulum.  Ab- 
scesses may  be  ejitirt-ly  peri -articular,  if  the  initial  lesion  of  the  epiphysis 
extend  in  a  course  outside  of  the  joint  j  or  they  may  come  from  suppura- 
tion within  the  joint  j  or  having  been  peri-artioular,  they  may  later 
involve  the  joint. 

The  invasion  of  the  abscess  is  frequently  without  constitutional  dis- 
turbance, exacerbation  of  pain  and  joint  symptoms  is,  however,  a  fre- 
quent accompaniment  of  this  formation.  Abscesses  may  be  absorbed  or 
may  evacuate  themselves  spontaneously  either  completely  or  partially, 
tho  residual  fluid  following  along  the  course  of  the  sheaths  of  the  muscles 
and  the  f  asciie,  reappearing  later  as  secondary  al>8cesses,  the  same  abscess 
causing  five  or  six  fistulous  openings.  These  openings  discharge  pus  and 
serum  for  months  and  years  in  most  cases.  These  sinuses  after  a  short 
time  become  infected  with  pyogenic  organisms.  With  the  bursting  of  an 
abscess  and  the  discharge  of  any  considerable  quantity  of  pus  the 
patient's  condition  may  show  rapid  improvement,  or  if  imperfect  drain- 


FU».  i04>— Mlp  Alm-Mift,  wilh  lh*e\i   FludxmliLa  at  Iht*  Auteriur  and.  Uppt^rPuiX  ft  tlii*  Tbfffb.    Cf 

ienfior  vaginiB  femoris  mtiscles ;  it  may,  however,  gravitate  backward  and 
open  back  of  the  great  trochanter  or  at  the  lower  border  of  th©  glutseua 
maximus;  it  may  come  around  to  the  inner  side  of  the  thigh  and  perhaps 
opeQ  in  front  of  the  adductor  tendons  or  even  discharge  into  the  rectuiu  j 
tinally,  it  may  ascend  the  sheath  of  the  psoas  muscles  and  point  above 
Pou part's  ligamenti  or  it  may  descend  in  the  thigh  muscles  and  point  in 
the  popliteal  space.  It  has  been  said  that  the  seat  of  the  primary  dis- 
ease can  be  inferred  by  the  situation  of  the  abscess,  but  enough  faeti 
have  not  yet  been  obtained  to  justify  such  a  generaliy.ation. 


treaimeut  has  become  more  thoroiif^h  the  numbHi* 
of  alidcesses  has  diminished. 

Shorten ifi(/. — ^The  effect  of  persistent  muscular 
spasm  of  muscles  about  the  Jiip*joiiit,  character- 
istic of  hip  disease,  is  to  crowd  the  femur  against 
the  acetabuKim  and  t<j  produee  the  enlargement 
«'f  the  acetabulum  and  the  absorptjou  ot  the 
head  of  the  femur,  with  resulting  shurteu- 
ing  of  the  limb. 

In  addition  to  the  shorten- 
ing produced  by  absolute  de- 
struction of  bone  in  the  femur 
or  the  acetabulum,  there  is  a 
decided  trophic  disturbance  of 
the  limb  which  results  in  retarding 
the  buiy  growth  and  probably  causes 
at  the  same  time  a  certain  amount 
of  bone  atrophy  j  retarded  growth  of 
the  affected  limb  becoiues  evident  m 
the  early  months  of  the  disease,  and 
is  a  j>ermanent   condition   which  is 
not  outgrown  as  years  go  on,  for  the 
affected  limb  always  lags  in^hind  the 
other  in  its  growth. 

The    shortening   may    be  evenly 
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dktributed  between  the  Ixjnea  *>£  the  leg  and  thoa©  of  the  thigh|  or  it 
may  be  most  marked  in  the  bones  uf  the  leg.  When  there  ia  tntich 
sborteniug  of  the  leg,  the  foot  of  the  affected  side  is  also  smaller  than 
the  other.  The  diiference  in  the  length  of  the  legs  almost  always  in- 
creases slightly  after  the  disease  is  cured,  as  was  shown  in  the  aeries 
of  cured  cases  of  hip  disease  analyzed  by  Shaffer  and  Lovett,  ^ 

General   ComUthn. — Children  with  hip  disease  are  often  robust  at  the 
beginning  of  the  affection  and  sometimes  the  general  condition  continues 
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good  to  the  end,  but  these  cases  are  exceptional.  More  often  the  child 
is  pale  and  the  appetite  fails  at  tuners j  there  is  often  loss  of  flesh;  in 
some  mild  cases  and  in  most  of  the  severe  ones  decided  constitutional 
disturbance  results. 

Mem issiojis.— Any  account  of  the  symptoms  of  hip  disease  would  be 
incomplete  without  speaking  of  the  remissions  in  the  course  of  the  aflfer- 
tion.  In  the  early  stage  this  is  especially  noticeable,  and  a  patient  may 
to  outside  appearances  entirely  recover  from  the  symptoms  of  pain,  lame- 
ness, and  discomfort  for  some  days  or  weeks.  Then  the  syniptoms  re- 
turn with  increased  vigor,  |5erbapa  to  disappear  again  in  a  short  time. 
The  muscular  stiffness  does  not  wholly  disappear  at  these  times,  although 
it  may  improve  along  with  the  other  manifestations  of  the  disease. 
The  later  course  of  the  disease  is  marked  by  much  greater  uniformity, 
but  even  then  temporary  improvement  may  be  quite  marked. 
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Temperature, — Children  with  liip  disease  under  treatment  by  ambula- 
tory ineasurea  have  as  a  rule  a  higher  afternoon  temperature  than  normal. 
In  627  observations  made  on  cases  of  hip  disease  and  Pott's  disease  at 
the  On t-l*atient  Department  of  the  Children's  Hospital  a  rise  of  tempera- 
ture of  one  or  two  degrees  was  common.  Ninety  per  cent  of  all  cases, 
acute  or  chronic,  mild  or  severe,  had  an  evening  temperature  of  at  least 
99*^,  and  a  rise  to  103"*  or  104 "^  in  severe  eases  was  not  necessarily  an 
iDclieation  of  abscess. 

Tkiuhie  Hip  Disease. — ^The  disease  seldom  begins  in  both  hip- joints  at 
the  same  time,  and  the  second  Joint  may  l>eeonie  inflamed  while  the  pa- 
tient is  under  treatment  in  bed  for  the  first  joint. 

The  course  of  double  hip  disease  would  appear  to  vary  somewhat  from 
that  of  single  hip  disease.  The  amount  of  pain  suffered  in  the  joint  last 
affected  is  usually  less  than  that  of  the  first  joint,  probably  because  there 
is  less  jar  or  motion  when  two  hip- joints  are  affected  than  when  one  is. 

Malpositions  are  more  than  usually  troublesome  and  may  be  different 
in  the  two  hips.  Recovery  without  deformity  and  with  as  much  motion 
as  j>ossible  is  most  important  in  double  hip  disease. 
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DiAONoais. 

The  diagnosis  of  hip  disease  may  be  easy  or  difficult;  in  the  earliest 
stages,  errors  in  it  are  sometimes  made,  and  care  is  neoesaary  for  a  posi- 
tive diagnosis  in  any  stage.  The  most  common  error  is  the  belief  that 
the  presence  of  pain  or  tenderness  is  necessarily  present  in  bip  disease, 
and  that  its  absence  excludes  the  possibility  of  hip  disease.  Another 
error  often  made  is  to  look  for  **  grating"  in  the  joint  as  a  sign  of  the 
disease.  That  sign  is  to  be  obtained  only  by  the  use  of  an  anaesthetic  by 
which  means  the  muscles  guarding  the  joint  are  relaxed  and  then  only  in 
advanced  cases  when  two  bony  and  eroded  surfaces  lie  in  contact. 

The  diagnostic  symptoms  in  hip  disease  which  should  be  borne  in 
mind  in  milking  a  diagnosis  of  hip  disease  are  as  follows : 

1.  Muscular  epasm  (stiffness  of  the  joint  or  limitation  of  iti*  motion), 

2.  Lameness. 

3.  Attitude  of  the  limb  standing,  or  walking,  or  lying  (adduction  and 
abduction  of  the  limb),  and  shortening. 

4.  Atrophy. 

5.  Swelling. 

These  symptoms  vary  in  prominence  at  different  stages  of  the  disease. 
It  may  be  said  that  the  early  diagnosis  must  be  made  chiefly  by  the 

symptom  of  muscular  rigidity.  The  absence  of  pain  or  sensitiveness 
counts  for  nothing  and  atrophy  is  not  characteristic.  The  limp  is  pecu- 
liar, but  a  similar  one  is  present  in  other  conditions. 

Muscular  Sp(um,-^^hQ  chief  diagnostic  aign  in  hip   disease,  upoa 


trolHii}^  the  jointj  and  disappears  imder  anipsthesia  in  the  early  stages  uf 
the  disease. 

In  the  deteotioti  uf  this  most  iraportant  diagnostic  sign  it  should  he^ 
home  in  mind  that  some  care  is  required  to  discover  slight  limitation  of 
motion  in  very  young  children,  who  are  apt  to  resist  thorough  examinu* 
tiou.     The  voluntary  resistaiiL*e  to  manipulation  due  to  fright  is,  how- 
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ever,  always  iPsiatance  to  all  motions  of  the  limb;  if  by  slight  force  this 
is  overcome,  lesiataBce  to  any  especial  motion  will  not  be  encountered 
unless  hip  disease  is  present.  A  fomparison  of  the  resistani^e  of  one  leg 
with  that  of  the  other  will  reveal  abnormal  resistanre,  Tlje  ni»rmal 
amount  of  abihiction  is,  however,  slight,  and  resistance  to  motion  la  this 
direction,  therefore,  is  an  early  test  of  importance^  Extreme  abduction 
and  rotation  of  the  thigh  flexed  at  right  angles  to  the  body  are  delicate 
•  tests. 

Iti  young  and  frightened  children,  the  tests  for  limitation  t^f  niution  at 
the  hip-joint  are  best  made  with  the  children  lying  on  the  mother *s  lap 
or  leaniog  on  the  mother's  shoulder.  In  examining  older  children  for 
miiscular  stiffness,  the  clothes  should  be  removed  and  the  patients  should 
lie  upon  a  hard  surface  rather  than  on  a  bed.  Attempts  tu  move  the  limb 
should  be  made  gradually,  gently,  and  persistently — rough  force  only  ex- 
citing resistance  and  making  a  delicate  examination  impossible.  It  is 
advisable  first  txi  put  the  normal  leg  through  the  same  manipulations 
which  are  Uj  he  made  on  the  affected  side.  The  most  convenient  order  of 
motion  in  examination  is  first  flexion,  then  abduction  and  abdueting  rota- 
tion with  the  thigh  flexed,  tlien  extension.  The  suspected  limb  should 
be  held  at  the  ankle  or  knee  with  one  hand,  while  the  other  hand  will 
grasp  the  pelvis  to  as(*ertain  when  motion  in  the  joint  ceases  and  move- 
ment of  the  pelvis  begins.  Examination  under  aiuesthesia  shows  noth- 
ing, at  the  early  stage  of  hip  disease,  as  nuiscular  spasm,  the  most  im- 
portant diagnostic  sign,  has  been  overcome  and  is  absent. 

A  limitation  to  flexion  is  determined  by  tiexion  of  the  normal  limb  on 
the  abdomen  to  its  utmost  limit,  and  afterwanl  a  repetition  of  the  motion 
of  the  suspected  limb.  If  the  limb  is  then  extemled  so  that  the  popliteal 
space  be  placed  upon  the  hard  surfaee  on  which  the  patient  lies,  normally 
there  will  be  no  altej-ation  of  the  position  of  the  back;  if,  however^  there 
is  a  limitation  in  the  normal  extension  of  the  limb,  the  back  will  be 
arched  up  as  the  popliteal  space  is  pressed  down.  This  limitation  of  ex- 
tension can  also  Ije  determined  by  examining  the  patient  lying  ujwn  the 
belly.  If  one  hand  be  placed  on  the  sacrum  and  the  thighs  be  alternately 
raised  from  the  surface  on  whh'h  the  patient  lies,  a  difference  intheamovmt 
of  motion  at  the  hip  without  moving  the  sacrum  can  easily  be  determined. 
The  limit  to  the  amount  of  abduction  or  adduction  is  determined  by  plac- 
ing one  hand  on  the  anterior  superior  spine  of  the  ilium  on  the  sound  side, 
and  with  the  other  hand  gently  abducting  or  ad  ducting  the  suspeeted 
limb;  when  limitation  is  present  the  pelvis  of  course  moves  with  the 
diseased  limb.  For  detecting  limitation  of  rotation  the  thigh  should 
be  flexed  to  a  right  angle  and  rotation  tested  in  that  position.  The 
motions  most  often  limited  in  early  hip  disease  are  abduction,  ex- 
tension, and  rotation.  The  loss  of  motion  in  this  group  is  always  sug- 
gestive. 
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Careful  LDspection  in  the  early  stages  of  hip  ilisease  during  manipala- 
tiou  will  sometimes  show  hbrillarj  contractioti  of  the  muscles  of  the  thigh 
oa  sudden  or  unexpected  movement  of  the  limk 

In  the  later  stages  of  hip  disease  complete  stiffness  of  the  joint  may 
be  present.  THa  is  due  to  muscular  spasm  and  disappears,  iu  a  meas- 
ure  at  leasts  under  complete  aneeathesia,  unless  a  fibrous  ankylosis  of  the 
hip  joint  has  begun  to  develop.  ' 

It  is  not  possible  to  say  just  what  degree  of  muscular  spasm  on  the 
part  of  the  muscles  can  be  accepted  as  evidence  of  disease  of  the  joint. 

Any  catch  in  the  motion  of  the  joint  in  any 
part  of  its  arc  is  exceedingly  suspicious,  no 
matter  how  slight  it  may  be. 

Lfutumess, — At  the  earliest  stages  the  limp* 
ing  may  be  intermittent  and  not  conatant,  and 
again,  it  maybe  so  slight  that  it  is  practically 
imperceptible,  so  that  its  absence  does  not  ex- 
clude hip  disease.  Its  character  has  been  al- 
ready described,  and 
the  fact  that  it  is 
worse  in  the  morning 
than  at  night,  but 
these  are  not  alto- 
get  h  e  r  distinctive 
and  the  diagnosis 
cannot  be  made  alone 
from  watching  the 
child  walk. 

Attitudes.  —  Ab- 
normal   positions    of 
the  diseased  limb  at 
an  early  stage  of  the 
disease    are    caused 
by  the  action  of  the 
muscles   holding  the 
limb    stitMy    in    dis- 
torted  position.     Neither  adduction  or  abduction  of  the  limb  is  usually 
recognised  by  the   patient    as  such^   but  the   complaint    is    made   that 
the  limb  seems  longer  or  Bhorter  than  the  other.     The  pelvis  is  tilted, 
which  gives  a  practical  lengthening  of  the  limb  if  abduction  is  present, 
and  in  the  same  way  the  lin^b  appears  shorter  to  the  patient  if  adducted. 
The  tilting  of  the  pelvis  can  be  recognized  by  drawing  a  line  from  the 
anterior  superior  spine  of  one  side  to  that  of  the  other.     This  should 
normally  be  at  right  angles  with  a  line  from  the  umbilicus  to  the  sym- 
physis pubis*     In  this  way  have  arisen  the  terms  of  apimrent  or  practical 
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PnicclciLl  SbortttDing  tmm  Ad- 
durtlon. 


Fi(i.  211.-D4iigni(tt  Bbowliig 
Apiiarctit  Stiortenlag  and 
LemjrUienliig  of  Leg  due  to  TUt- 
iag  of  tJj«  Pelvis. 
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andrteniBg  and  lengthening,  which  have  given  rise  to  some  obscurity,  being 
often  confused  with  real  or  bony  shortening. 

The  accompanying  diagrams  will  explain  the  matter.  The  normal 
position  of  the  i>elvis  ii»  relation  to  the  limbs  is  shown  in  heavy  lines  in 
Fig,  1,  where  both  legs  are  at  right  angles  to  the  pelvis,  tlie  normal  posi- 
tion for  standing  and  walking.  If,  however,  the  right  leg  ia  fixed  by 
muscuftr  spasm  in  an  ad  ducted  positiun,  .i^',  the  relation  is  changed,  and 
when  the  patient  stands  erect  the  legs  must  be  made  parallel  to  permit 
walking  or  standing  on  both  feet^  and  this  can  be  done  only  by  tilting  the 
pelvis  to  the  position  shown  in  Fig.  2.  It  will  be  seen  by  the  tilting 
that  the  leg  AC  is  carried  up  with  that  side  of  the  pelvis  and  to  all  ap- 
pearances the  leg  A  C  is  shorter  than  the  leg  Jil\  when  the  patient  stands 
or  lies  straight.  Thus  adduction  results  in  apparent  shortening  of  the 
adducted  limb  as  compared  with  the  other  when  the  patient  lies  straight. 
In  the  same  way  in  Fig.  3,  if  the  leg  A  €  is  abducted  to  the  position  AF^ 
the  pelvis  nuist  be  tilted  in  the  opposite  direction  to  make  the  legs  paral- 
lel, because  the  angle  FAB  is  a  fixed  quantity,  and  so  the  pelvis  is 
tilted,  and  AC  for  practical  purposes  is  longer  than  iJi>,  and  the  amount 
of  apparent  lengthening  depends  wpon  the  amount  of  abduction. 

A  patient  then  with  fixation  of  one  leg  in  a  position  of  adduction  has 
a  deformity  which  results  in  a  lifting  of  that  leg  from  the  ground  when 
he  stands  or  walks,  for  the  tilting  of  the  pelvia  has  caused  a  practical 
shortening  of  that  leg.  In  toe  same  way  abduction  causes  the  opposite 
tilting  of  the  pelvis  and  a  practical  lenthening  of  the  diseased  leg.  So 
that  the  term  apparent  or  practical  shortening  can  be  applied  to  the 
inequality  of  the  legs  noticed  in  walking  or  standing,  which  results  from 
the  tilting  of  the  pelvis.  Practical  shortening  can  be  estimated  by  meas- 
uring from  the  umbilicus  to  each  malleolus  when  the  patient  lies  or  etands 
straight. 

Rtiil  or  Imte  shortening  is  diiferent  from  apparent  shortening.  It  re- 
sults from  the  retarded  growth  or  atrophy  of  the  affected  limb  or  from 
the  destruction  of  bone  in  the  hip-joint,  and  is  independent  of  the  amount 
of  adduction  or  abduction.  Heal  shortening  is  measured  by  a  tape  from 
the  anterior  superior  spines  of  the  ilium  to  the  malleolus  on  each  side. 

It  is  importantj  in  an  examination  for  hip  disease,  to  determine  the 
amount  of  permanent  joint  injury  which  the  disease  has  already  inflicted. 
The  amount  of  enlargement  of  the  acetabulum  and  absorption  of  the  head 
of  the  femur  which  has  taken  place,  may  be  estimated  by  determining 
the  amount  that  the  trochanter  of  the  femur  has  risen  above  its  normal 
position.  If  the  patient  lie  upon  the  well  side,  and  N^laton's  line  (from 
the  anterior  superior  spine  to  the  most  promineut  part  of  the  tuberosity 
of  the  ischinm),  be  drawn  over  the  affected  hip,  the  thigh  being  soniewhat 
flexed  it  should  pass  just  above  the  upper  margin  of  the  trochanter; 
if  the  trochanter  is  above  this  line,  it  is  an  evidence  of  subluxation. 
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age  takes  place,  reappearance  of  the  abscess  may  ocf-ur  and  tlie  patient's 
ooEdition  may  become  worse* 

When  the  pus  has  left  the  Joint  it  generally  burrows  between  the 
thigh  muscles  to  reach  the  skin,  where  it  appears  as  a  swelling  of  varying 
size.  Fluctuation  is  usually  marked.  As  the  abs(*e8S  in^^ades  the  skin 
the  latter  becomes  thin  and  red,  and  ulcerates  in  one  or  two  places, 
evacuating  the  abscess.  The  contents  of  tbe  aliscesa  may,  however,  in  a 
few  instances  be  absorbed  even  at  a  stage  wheu  tiuctuatioii  is  marked, 
and  the  swelling  may  disappear^  perhaps  leaving  a  depression  beneath 
the  skin. 

The  pus  most  commonly  reaches  the  skin  at  the  anterior  border  of  the 
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tensor  vaginm  femoris  muscles  j  it  may,  however,  gravitate  backward  and 
open  back  of  the  great  trochanter  or  at  the  lower  border  of  the  glutseua 
maximus;  it  may  come  around  to  the  inner  side  of  the  thigh  and  perhaps 
open  in  front  of  the  adductor  tendons  or  even  discharge  into  the  rectum  ; 
tinally,  it  may  ascend  the  sheath  of  the  psoas  muscles  and  point  abuvo 
l^oupart^s  ligament^  or  it  may  descend  in  the  thigh  muscles  and  point  in 
the  popliteal  space.  It  has  Ijeen  said  that  the  seat  of  the  primary  dis- 
ease can  be  inferred  by  the  situation  of  the  abscess,  but  enough  facts 
have  not  yf^t  been  obtained  lo  justify  such  a  generali/.ation. 
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Temperature. — Children  with  lu[f  disease  under  treatment  by  ambula- 
tory measures  have  as  a  ride  a  higher  afternoon  temperature  than  normal. 
In  627  observations  made  on  cases  of  hip  disease  and  Pottos  disease  at 
the  Out-Futient  Department  of  the  Children's  Hospital  a  rise  of  tempera- 
ture of  one  or  two  degrees  -was  common.  Kinety  per  cent  of  all  cases, 
acute  or  chronic,  mild  or  severe,  had  an  evening  temperature  of  at  least 
99",  and  a  rise  to  lOS"*  or  104^  in  severe  cases  was  not  necessarily  an 
indication  of  abscess. 

Douhh  Hijf  Pueuse, — The  disease  seldom  begins  in  both  bip-joints  at 
the  same  time,  and  the  second  joint  may  become  inflamed  while  the  pa- 
tient is  under  treatment  in  l)ed  fur  tlie  first  joint. 

The  course  of  double  hip  disease  wouki  appear  to  vary  somewhat  from 
that  of  single  hip  disease.  The  amount  of  pain  suffered  in  the  joint  last 
affected  is  usually  less  than  that  of  the  first  joint,  probably  because  there 
is  less  jar  or  motion  when  two  hip- joints  are  affected  than  when  one  is. 

Malpositions  are  more  than  usually  troublesome  and  may  be  different 
in  the  two  hips.  Recovery  without  deformity  and  with  as  much  motion 
as  possible  is  most  important  in  double  hip  disease. 


DrA0NO>*TS, 

The  diagnosis  of  hip  disease  may  be  easy  or  difficulty  in  the  earliest 
stages,  errors  in  it  are  sometimes  made,  and  care  is  necessary  for  a  posi- 
tive diagnosis  in  any  stage*  The  most  common  error  ia  the  belief  that 
the  presence  of  pain  or  tenderness  is  necessarily  present  in  hip  disease, 
and  that  its  absence  excludes  the  possibility  of  hip  disease.  Another 
error  often  made  ia  to  look  for  **  grating ''  in  the  joint  as  a  sign  of  the 
disea.se.  That  sign  is  to  be  obtained  only  by  the  nse  of  an  aui'Bsthetic  by 
which  means  the  muscles  guarding  the  joint  are  relaxed  and  then  only  in 
advanced  cases  when  two  bony  and  eroded  surfaces  lie  in  contact. 

The  diagnostic  symptoms  in  hip  disease  which  should  be  borne  in 
mind  in  making  a  diagnosis  of  hip  disease  are  as  follows : 

1.  Muscular  spasm  (stiffness  of  the  joint  or  limitation  of  its  motion). 

2.  Lameness, 

3.  Attitude  of  the  limb  standing,  or  walking^  or  lying  (adduction  and 
abduction  of  the  limh) ,  and  shortening. 

4.  Atrophy* 

5.  Swelling. 

These  symptoms  vary  in  prominence  at  different  stages  of  the  disease. 

It  may  be  said  that  the  early  diagnosis  must  be  made  chiefly  by  the 
symptom  of  mujacular  rigidity.  The  absence  of  pain  or  sensitiveness 
counts  for  nothing  and  atrophy  is  not  characteristic.  The  limp  is  pecu- 
liar, but  a  similar  one  is  present  in  other  conditions, 

^fusetilnr  Spcism. — The  chief  diagnostic  sign  in  hip   disease,   upon 
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trolliiig  the  joint,  aiul  disappears  under  anaesthesia  in  the  early  stages  of 
the  disease. 

Ill  the  detection  of  thia  most  iiBportant  diagnostic  sign  it  should  be 
borne  in  mind  that  some  care  is  required  to  discover  alight  limitation  of 
motion  in  very  young  children,  who  are  apt  to  resist  thorough  examina- 
tioQ.     The  voluntai-y  resistaiK^e  to  maiiipulatiou  due  to  fright  is,  ho^- 
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even  always  resistance  to  all  motions  of  the  limb;  if  by  slight  force  this 
m  overcome,  resistance  to  any  t»special  motion  will  not  be  encountered 
uaiess  hip  disease  is  yjresent  A  comparison  of  the  resistance  of  one  leg 
with  that  of  the  other  will  reveal  abnormal  resistam^e.  The  normal 
amount  of  abduction  is,  however,  slight,  ami  resistance  to  motion  in  this 
direction,  therefore,  is  an  early  test  of  iuiportance,  Kxtreme  abtluction 
and  rotation  of  the  thigh  flexed  at  right  angles  to  the  body  are  delicate 
•  tests. 

In  young  and  frightened  children,  the  tests  for  limitation  of  motion  at 
the  hip-joint  are  best  made  with  the  children  lying  on  the  lu other's  lap 
or  leaning  on  the  mother's  shoulder.  In  examining  older  cliildren  for 
muscular  stiffness,  the  clothes  should  be  removed  and  the  patients  should 
lie  upon  a  hard  surface  rather  than  on  a  bed.  Attempts  to  move  the  limb 
should  be  made  gradually,  gently,  and  persistentl)^^ rough  force  only  ex- 
citing  resistance  and  making  a  delicate  examination  impossible.  It  is 
advisable  first  to  p«t  the  normal  leg  through  the  same  manipulations 
which  are  to  be  made  on  the  affected  aide.  The  most  convenient  order  of 
niotion  in  examination  is  tirst  flexion,  then  abduction  and  abducting  rota- 
tion with  the  tbigh  flexed^  then  extension.  The  suspected  limb  should 
be  held  at  the  ankle  or  knee  with  one  hand,  while  the  other  hand  will 
grasp  the  pelvis  to  ascertahi  when  jnotion  in  the  joint  ceases  and  move- 
ment of  the  pelvis  ijeging.  Examination  nnder  antcsthesia  shows  noth- 
ing, at  the  early  stage  of  hip  disease,  as  muscular  spasm,  the  most  im- 
portant diagnostic  sign,  has  been  overcome  and  is  absent. 

A  limitation  to  flexion  is  determined  by  flexion  of  the  normal  limb  <>u 
the  abdomen  to  its  utmost  limit,  and  afterward  a  repetition  of  the  motion 
of  the  suspected  limb.  If  the  limb  is  then  extended  so  that  the  popliteal 
space  be  placed  upon  the  hard  surface  on  wltich  the  patient  lies,  normally 
there  will  be  no  alteration  of  the  position  of  the  back  j  if,  however,  there 
is  a  limitation  in  tlie  normal  extension  of  the  limb,  the  back  will  be 
arched  up  as  the  popliteal  space  is  pressed  down.  This  limitation  of  ex- 
tension can  also  be  determined  by  examining  the  patient  lying  u|M)n  the 
belly.  If  one  hand  be  placed  on  the  sacrum  and  the  thighs  be  alternately 
raised  frotn  the  surface  on  which  the  patient  lies,  a  difference  in  the  amount 
of  motion  at  the  hip  without  moving  the  sacrum  can  easily  be  determined. 
The  limit  to  the  amount  of  abduction  or  adduction  is  determined  by  plac- 
ing one  hand  on  the  anterior  superior  spine  of  the  ilium  on  the  sound  sirle, 
and  with  the  other  hand  gently  abducting  or  adductiug  the  suspected 
limb;  when  limitation  is  present  the  pelvis  of  course  moves  with  the 
diseased  limb,  Por  detecting  limitation  of  rotation  the  thigh  should 
be  flexed  to  a  right  angle  and  rotation  tested  in  that  position.  The 
motions  most  often  limited  in  early  hip  disease  are  abduction,  ex* 
tension,  and  rotation.  The  loss  of  motion  in  this  group  is  always  sug- 
gestive, 
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Careful  inspect  ion  in  the  early  stages  of  bip  disease  during  manipula* 
tion  will  sometiiiies  show  fibril  laiy  con  traction  of  the  muscles  of  the  thigh 
ou  sudden  or  unexpected  movement  of  the  limb. 

In  the  later  stages  of  hip  disease  complete  stiffness  of  the  Joint  may 
be  present.  This  is  due  to  inuacular  spasm  and  disappears.  In  a  meas- 
ure at  least,  under  complete  antestheaiuj  unless  a  fi broua  ankylosis  of  the 
hip  joint  has  begun  to  develop.  * 

It  is  nut  possible  to  say  just  what  degree  of  nmacular  spasm  on  the 

part  of  the  muscles  can  be  accepted  as  evidence  of  disease  of  the  joint* 

,  Any  catch  in  the  motion  of  the  joint  in  any 

part  of  its  arc  is  exceedingly  suspicious,  no 

matter  how  slight  it  may  be. 

Lameness, — At  the  earliest  stages  the  limp- 
ing may  be  intermittent  and  not  conatautp  and 
again,  it  may  be  so  alight  that  it  is  practically 
imperceptible,  so  that  its  absence  does  not  ex- 
clude hip  disease.  Its  character  has  been  al- 
ready described,  and 
the  fact  that  it  is 
worse  in  the  morning 
than  at  night,  but 
these  are  not  altij- 
g  e  t  h  e  r  distinctive 
and  the  diagnosis 
cannot  be  made  alone 
from  watching  the 
child  walk, 

Affktuhs.  —  Ab- 
normal positions  of 
the  diseased  limb  at 
an  early  stage  of  the 
disease  are  caused 
by  the  action  of  the 
muscles  holding  the 
limb  stitHy  in  dis- 
torted position.  Keither  adduction  or  abduction  of  the  limb  is  naually 
recognised  by  the  patient  as  such,  but  the  complaint  is  made  that 
the  limb  seems  longer  or  shorter  than  the  other.  The  peWii  is  tilted, 
which  gives  a  practical  lengthening  of  the  limb  if  abduction  is  present, 
and  in  the  same  way  the  limb  appears  shorter  to  the  patient  if  ad  ducted. 
The  tilting  of  the  pelvis  can  be  recognized  by  drawing  a  line  from  the 
anterior  superior  spine  of  one  side  to  that  of  the  other.  This  should 
normally  be  at  right  angles  with  a  line  from  the  umbilicus  to  the  sym- 
physis pubis.     In  this  way  have  arisen  the  terms  of  apparent  or  practical 
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sliorteBiug  and  leogtheEing,  which  have  given  rise  to  aome  obscurit}^,  being 
often  confused  with  real  or  bony  shortening. 

The  accompanying  diagrams  will  explain  the  matter.  The  normal 
poaition  of  the  pelvis  in  relation  to  the  limbs  is  shown  in  heavy  lines  in 
Fig.  1,  where  both  legs  are  at  right  angles  to  the  pelvis,  the  normal  posi- 
tion for  standing  and  walking.  K,  however,  the  right  leg  is  fixed  by 
musc'uftr  spasm  in  an  addiicted  position,  AE^  the  relation  U  chaiiged,  and 
when  the  patient  stands  erect  the  legs  ninst  be  made  parallel  to  permit 
walking  or  standing  on  both  feet,  and  this  can  be  done  only  by  tilting  the 
pelvis  to  the  position  showii  in  Fig.  2.  It  will  be  seen  by  the  tilting 
that  the  leg  AC'  is  carried  up  with  that  side  of  the  pelvis  and  to  all  ap- 
pearances the  leg  A  C  is  shorter  than  the  leg  BI),  when  the  patient  stands 
or  lies  straight.  Thus  adduction  results  in  apparent  shortening  of  the 
adducted  limb  as  compared  with  the  other  when  the  patient  lies  straight. 
In  the  same  way  in  Fig,  3,  if  the  leg  AC  is  abducted  to  the  position  AF, 
the  pelvis  must  be  tilted  in  the  opposite  direction  to  make  the  legs  paral- 
lel, because  the  angle  FAB  is  a  fixed  quantity,  and  so  the  pelvis  m 
tilted,  and  AC  for  practical  purposes  is  longer  than  BD,  and  the  amount 
of  apparent  lengthen iog  depends  upon  the  amount  of  abduction* 

A  patient  then  with  fixation  of  one  leg  in  a  position  of  adduction  has 
a  deformity  which  results  in  a  lifting  of  that  leg  from  the  ground  when 
he  stands  or  walks,  for  the  tilting  of  the  pelvis  has  caused  a  practical 
shortening  of  that  leg.  In  tne  same  way  abduction  causes  the  opposite 
tilting  of  the  pelvis  and  a  practical  lenthening  of  the  diseased  leg.  So 
that  the  term  apparent  or  practical  shortening  can  be  applied  to  the 
inequality  of  the  legs  noticed  in  walking  or  standing,  which  results  from 
the  tilting  of  the  pelvis.  Practical  shortening  can  be  estimated  by  meas- 
uring from  the  umbilicus  to  each  malleolus  when  the  patient  lies  or  stands 
straight. 

Heal  or  bone  shortening  is  different  from  apparent  shortening.  It  re- 
sults from  the  retarded  growth  or  atrophy  of  the  affected  limb  or  from 
the  destruction  of  bone  in  the  hip-joint,  and  is  independent  of  the  amount 
of  adduction  or  abduction.  Real  shortening  is  measured  by  a  tape  from 
the  anterior  superior  spines  of  the  ilium  to  the  malleolus  on  each  side. 

It  is  important,  in  an  examination  for  hip  disease,  to  determine  the 
amount  of  permanent  joint  injury  which  the  disease  has  already  inllicted. 
The  amount  of  enlargement  of  the  acetabulum  and  absorption  of  the  head 
of  the  femur  which  has  taken  place,  may  be  estimated  by  determining 
the  amount  that  the  trochanter  of  the  femur  has  risen  above  its  normal 
position.  If  the  patient  lie  upon  the  well  side,  and  N^laton's  line  (from 
the  anterior  superior  spine  to  the  most  prominent  part  of  the  tuberosity 
of  the  ischium),  be  drawn  over  theaifected  hip,  the  thigh  being  somewhat 
flexed  it  should  pass  just  above  the  upper  margin  of  the  trochanter; 
if  the  trochanter  is  above  this  line,  it  is  an  evidence  of  subluxation. 
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Jus  t  imat  io  n  of  A  dd  u  ct  to  n  a  nd  A  ltd  u  ct  to  n .  —  T  h  e  am  ouii  t  of  deform  ity  due 
to  adduction  or  abduction  or  flexion  of  the  limb  is  an  im|iortant  index  of 
the  progi-ess  ur  activity  of  the  disease  and  should  be  carefully  eatimatetl. 

This  estimation  of  the  awKumt  of  adduction  or  abduction  present  has 
ordinarily  been  made  by  the  use  of  the  goniometer,  an  instrument  which 
measures  the  angle  between  the  transverse  axis  of  the  pelvis  and  the  long 
axis  of  the  leg.  Tlie  horizontal  arm  is  laid  on  the  anterior  superior  iliat" 
spines  and  the  other  arm  is  then  laid  in  the  line  of  the  diseased  leg  and 
the  index  shows  the  angle  of  deformity.  This  instrument  is  clumsy  and 
not  always  at  hand.  A  simpler  method  has  heeu  devised  by  which  it  is 
possible  to  estimate  with  the  tape  measure  alone  the  angle  of  eith*:*r  abduc- 
tion or  adduction  present. 

In  measuring  patients  it  is  found  that  real  and  practical  shortening  uf 
a  leg  are  often  nut  the  same  in  the  same  patient,  and  that  the  difference 
between  them  varies  in  proportion  to  the  amount  of  deformity  present 
This  was  taken  as  the  basis  for  coiiHtructing  the  following  working  table. 
The  niatheniabieal  process  by  which  it  was  made  is  given  in  full  in  the 
original  article.'  To  measure  by  this  method^  the  patient  is  made  to  lie 
.straight,  with  the  legs  parallel.  Real  shortening  is  measured  with  the 
ordinary  tape  measure,  and  apparent  shortening  is  obtained  in  the  same 
way.  It  may  be  repeated  that  real  or  bony  shortening  is  measured  from 
the  anterior  superior  iliae  spines  to  each  malleolns,  and  that  practical  short- 
ening is  found  by  a  measurement  taken  from  the  umbilicus  to  each  mal- 
leolus. The  difference  in  inches  between  the  two  kinds  of  shortening  is 
seen  at  a  glance.  The  only  additional  meaeurement  necessary  is  the  dis- 
tance between  the  anterior  superior  spines^  which  is  taken  with  the  tape. 
Turning  now  to  the  table,  if  the  line  which  represents  the  amount  of 
difference  in  inches  between  the  real  and  apparent  shortening  is  followed 
until  it  intersects  the  line  which  represents  the  pelvic  breadth,  the  angle 
of  deformity  will  be  found  in  degrees,  where  they  meet.  If  the^  praetieul 
shoTteninQ  is  ff renter  than  thf  vfttl  shotifmntj^  the  dheastd  htj  iV  addncteii  : 
if  lest!  than  real  shorteriifttj,  it  is  fthdm^ted.  Take  an  example:  Length 
(from  anterior  superior  spine)  of  right  leg,  23;  left  leg,  22 .J ;  length 
(from  \imbiliciis)  of  right  leg,  2-1;  left  leg,  23;  real  shortening,  ^  an 
inch,  apparent  shortening  2  inches;  difference  between  real  and  practical 
shortening,  IJ  inches;  pelvic  measurement,  7  inches.  If  we  follow  the 
line  for  1^  inches  until  it  intersects  the  line  for  pelvic  breadth  of  7  inches^ 
we  find  12°  to  be  the  angular  deformity »  as  the  practical  shortening  is 
greater  than  the  real,  it  is  12"^  of  adduction  of  the  left  leg.  If  apparent 
lengthening  is  present  Its  amount  should  be  added  to  the  amount  of 
actual  shortening. 

•  R.  W.  I^veet :  Bci#it.  Med.  and  Surg.  Jouriml,  Mareh  8rh,  lf*8* 
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Table  I. 
Distance  between  Anterior  Superior  Spines  in  inches. 
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Estimation  of  Flexion. — The  flexion  deformity  of  the  thigh  may  be 
measured  by  a  similar  method.'     The  patient  lies  upon  a  table  flat  on 


Fio.  212.— Estimatton  of  Flexion. 


his  back  and  the  surgeon  flexes  the  diseased  leg,  raising  it  by  the  foot 
until  the  lumbar  vertebrae  touch  the  table,  showing  that  the  pelvis  is  in 


» O.  L.  Kingsley :  Bost.  Med.  and  Surg.  Jour.,  July  6th,  1888. 
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distributed  between  the  booes  of  the  leg  and  tlioae  of  the  thigh,  or  it 
maj  be  niost  marked  in  the  bones  uf  the  leg.  When  there  13  much 
shortening  of  the  leg,  the  foot  of  the  aflfected  side  ia  also  smaller  than 
the  other.  The  differenee  hi  the  length  of  the  legs  almost  always  in- 
creasea  slightly  after  the  disease  is  cured,  as  was  shown  in  the  seriea 
of  cured  cases  of  hip  disease  analyzed  by^  Shaffer  arul  Lovett/ 

General   ContlUhm, ^Childiveii  ivith  hip  disease  are  often  robust  at  the 
beginning  of  the  affection  and  sometimes  the  general  rendition  continaes 


Fn..  aiT.-Pnign^loQ  to  &  Case  of  Severe  Double  Hfp  Obea^e. 

good  to  the  end,  but  these  cases  are  exceptional.  More  often  the  child 
is  pale  and  the  appetite  fails  at  times  \  there  is  often  loss  of  flesh ;  iu 
some  mild  cases  and  in  most  of  the  severe  ones  decided  constitutional 
disturbance  results, 

liemi^ions* — Any  account  of  the  symptoms  of  hip  disease  would  be 
incomplete  without  speaking  of  the  remissions  in  the  course  of  the  affec* 
tion.  Jn  the  early  stage  this  is  especially  noticeable,  and  a  patient  may 
to  outside  appearances  entirely  recover  from  the  a^^mptoma  of  pain,  lame- 
ness, and  discomfort  for  some  days  or  weeks.  Then  the  symptoms  re- 
turn with  increased  vigor,  perhaps  to  disappear  again  in  a  short  time* 
The  muscular  stiffness  does  not  wholly  disappear  at  these  times,  although 
it  may  improve  along  with  the  other  manifestations  of  the  disease. 
The  later  course  of  the  disease  is  marked  by  much  greater  uniformity p 
but  even  then  temporary  improvement  may  be  quite  marked. 


'  N.  Y  Med.  Jour.,  May  2Ut.  18g7. 
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Temp&ratifre. — Children  with  Jiip  disease  uiid«r  treatmeDfc  by  ambula- 
tory measures  have  as  a  rule  a  higher  afternoon  temperature  than  normal. 
In  627  observations  made  on  casea  of  hip  disea^jq  and  Pott's  disease  at 
the  (>ut-ratient Department  of  the  Children's  Hospital  a  rise  of  tempera- 
ture of  one  or  two  degrees  was  common.  Ninety  per  cent  of  all  cases, 
acute  or  chronic,  mild  or  severe,  had  an  evening  temperature  of  at  least 
99"^,  and  a  rise  to  103°  or  104*^  in  severe  cases  was  not  necessarily  an 
indication  of  absuess. 

Double  IJip  J>keam, — ^Tho  disease  seldom  begins  in  both  hip- joints  at 
the  same  time,  and  the  second  joint  may  l>ecome  inflamed  while  the  pa- 
tient is  under  treatment  in  bed  fur  the  fii^t  joint. 

The  course  of  double  hip  disease  would  appear  to  vary  somewhat  from 
that  of  single  hip  disease.  The  amount  of  pain  suffered  in  the  joint  last 
aSeeted  is  usually  less  than  that  of  the  first  joint,  probably  because  there 
is  less  jar  or  motion  when  two  hip- joints  are  affected  than  when  one  is. 

Malpositions  are  more  than  usually  troublesome  and  may  be  different 
in  the  two  hips.  Recovery  without  deformity  and  with  as  much  motion 
as  jjosBible  is  moat  important  in  double  hip  disease. 

DrAososis. 

The  diagnosis  of  hip  disease  may  be  easy  or  difficult;  in  the  earliest 
stages,  errors  in  it  are  sometimes  made,  and  care  is  necessary  for  a  posi- 
tive diagnosis  in  any  stage.     The  most  common  error  is  the  belief  that 
the  presence  of  pain  or  tenderness  is  necessarily  present  in  hip  disease, 
I         and  that  its  absence  oxcludea  the  possibility  of  hip  disease.     Another 
^1     error  often  made  is  to  look  for  *'  grating  "  in  the  joint  as  a  sign  of  the 
"     disease.     That  sign  is  to  be  obtained  only  by  the  use  of  an  anaesthetic  by  ^M 

^     which  means  the  muscles  guarding  the  joint  are  relaxed  and  then  only  in  ^H 

^p    advanced  cases  when  two  bony  and  eroded  surfaces  lie  in  contact.  ^H 

"  The  diagnostic  symptoms  in  hip  disease  which  should  be  borne  in  ^H 

I         mind  in  making  a  diagnosis  of  hip  disease  are  as  follows :  ^H 


I 


mind  in  making  a  diagnosis  of  hip  disease  are  as  follows 

1.  Muscular  spasm  (stiffness  of  the  joint  or  limitation  of  its  motion) , 

2.  Lameness. 

3.  Attitude  of  the  limb  standing,  or  walking,  or  lying  (adduction  and 
abduction  of  the  limb),  and  shortening. 


^m  4,  Atrophy. 

^H        5.  Swelling,  ^i 

^H         These  symptoms  vary  in  prominence  at  different  stages  of  the  disease.  ^^k 

^^  It  may  be  said  that  the  early  diagnosis  must  be  made  chiefly  by  the  ^H 

I         symptom  of  muscular  rigidity.     The   absence  of  pain  or  sensitiveness  ^^ 

I         counts  for  nothing  and  atrophy  is  not  characteristic.     The  limp  is  pecu- 
liar, but  a  similar  one  is  present  in  other  conditions. 

Muscular  *5jfja^m.— -The  chief   diagnostic  sign  in  hip   disease,  tipoa 


.  FiO»  30e.-MeciKJd  of  Exiimlnlng  Hip, 

of  Tiiotion  is  not  the  result  of  adhesions  or  begin iiiiig  ankylosis  in  earlyi 
hip  disease,  but  it  is  tlie  result  of  a  tonic  contiat tion  of  the  njuscles  coa- 


I 


Flit.  'JI|».-M«thof]  ijf  I>i>t«'nu[DlD?  Ihe  Uuiitiinoii  t*t  ExU^mUiU  in  UUi  niMiiiAe. 

trolling  the  joint,  and  disappears  under  anaesthesia  in  the  early  stages  of 
the  disease. 

In  the  deteetiou  of  this  most  important  diagnostic  sign  it  should  be 
l>orne  in  mind  that  some  care  is  required  to  discover  slight  limitation  of 
motion  in  very  yotmg  children,  who  are  apt  to  resist  thnrough  examina- 
tion.     The  voluntary  resistaiu-e  to  manipulation  due  to  fright  is,  how- 
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ever,  always  resistance  to  all  motions  of  the  linibj  if  by  slight  force  this 
is  overcomej  resistanre  to  any  especial  motion  will  not  be  encountered 
unless  hip  disease  is  present  A  comparison  of  the  resistance  of  one  leg 
with  that  of  the  cither  will  reveal  abnormal  resistance.  The  normal 
amount  of  abduction  is,  however,  slight,  and  resistance  to  motion  in  this 
direction,  therefore,  is  an  early  test  of  importance.  Extreme  abduction 
and  rotation  of  the  thigh  flexed  at  right  angles  to  the  body  are  delicate 
•  tests. 

lu  young  and  frightened  children,  the  tests  for  limitation  of  motion  at 
the  hip-joint  are  best  made  with  the  children  lying  on  the  mother^a  lap 
or  leaniog  on  the  mother's  shoulder.  In  examining  older  children  for 
muscular  stiffness,  the  clothes  should  be  removed  aud  the  patients  shouhl 
lie  upon  a  hard  surface  rather  than  on  a  bed.  Attempts  to  move  the  limb 
should  be  made  gradually,  gently,  and  persistently — ^rough  force  only  ex- 
citing resistance  aud  making  a  delicate  examinaiion  impossible.  It  is 
advisable  first  to  put  the  normal  leg  through  the  same  manipulations 
which  are  to  be  made  on  the  affected  side.  The  most  convenient  order  of 
motion  in  examination  is  lirst  flexion,  then  abduction  aud  abducting  rota- 
tion with  the  thigh  flexed,  then  extension.  The  suspected  limb  shouhl 
be  held  at  the  ankle  or  kuee  with  one  hand,  while  the  other  hand  will 
graisp  the  pelvis  to  ascertain  when  motion  in  the  joint  ceases  and  move- 
ruent  of  the  pelvis  liegins.  Examination  under  amesthesia  shows  noth- 
ingj  at  the  early  stage  of  hip  disease,  a^  muscular  spasm,  the  most  im- 
jHjrtaot  diagnostic  sign,  has  been  overcome  and  is  absent. 

A  limitation  to  flexion  is  determined  by  flexion  of  the  normal  limb  on 
the  abdoiiien  to  its  utmost  liiuit,  and  afterward  a  repetition  of  the  motion 
of  the  suspected  limb.  If  the  limb  is  then  extended  so  that  the  popliteal 
space  be  placed  upon  the  hard  surfai-e  on  winch  the  patient  lies,  normally 
there  will  be  no  alteration  of  the  position  of  the  back  j  if,  however,  there 
is  a  limitation  in  the  normal  extension  of  the  limb,  the  back  will  be 
arched  up  as  the  popliteal  space  is  pressed  down.  This  limitation  of  ex- 
tension can  also  be  determined  by  examining  the  patient  lying  upon  the 
belly.  If  one  hand  be  placed  on  the  sacrum  and  the  thighs  be  alternately 
raised  from  the  surface  on  which  the  patient  lies,  a  difference  in  the  amount 
of  motion  at  the  hip  without  moving  the  sacrum  can  easily  be  deterniiueiL 
The  limit  to  the  amount  of  abduction  or  adduction  is  determined  by  plac- 
ing one  hand  on  the  anterior  superior  spine  of  the  ilium  on  the  sound  side, 
and  with  the  other  hand  gently  abducting  or  adducting  the  suspected 
limb  J  when  limitation  is  present  the  pelvis  of  course  moves  with  the 
diseased  limb.  For  detecting  limitation  of  rotation  the  thigh  should 
he  flexed  to  a  right  angle  and  rotation  tested  in  that  position.  The 
motions  most  often  limited  in  early  hip  disease  are  abduction,  ex- 
tension, and  rotation.  The  loss  of  motion  in  this  group  is  always  sug- 
gestive. 

15 
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age  takes  place,  reappearance  of  the  abscess  may  ocrur  and  the  patient'i 
condition  may  become  worse. 

\Mieii  the  pua  has  kft  the  joint  it  generally  burrows  between  the 
thigh  muscles  to  reach  the  skin,  where  it  appears  as  a  swelling  of  varying 
si2e.  Fhictuatiun  is  usually  marked.  As  the  absc^ess  invades  the  skin 
the  latter  becomes  thin  and  red,  and  nicer ates  in  one  or  two  places, 
evacuating  the  abscess.  The  contents  of  the  abscess  may,  however,  in  a 
few  instances  t^e  absorbed  even  at  a  stage  when  fluctuation  is  marked| 
and  the  swelling  may  digapijear,  perhaps  leaving  a  depression  lieneadi 
the  skiiK 

The  pus  most  commonly  reaches  the  skin  at  the  ant-erior  border  of  the 


F113.  flM.— iJJp  AlMi^«Mb,  wIUj  Uoep  FltaciiBlJ.Ti  at  tbe  Auterfi/r  uEul  U[i]>tM  l%rl  ol  the  Tblfb. 

Frize  PuiMl  Emy.) 


tensor  vagina  femoris  muscles ;  it  may,  however,  gravitate  backward  and 
open  back  of  the  great  trochanter  or  at  the  lower  border  of  the  gluteus 
maximus ;  it  may  come  around  to  the  inner  side  of  the  thigh  and  perhaps 
open  in  front  of  the  adductor  tendons  or  even  discharge  into  the  rectum; 
hnally,  it  may  ascend  the  sheath  of  the  psoas  muaclea  and  point  above 
Poupart*a  ligament,  or  it  may  descend  in  the  thigh  muscles  and  point  in 
the  popliteal  space.  It  has  been  said  that  the  seat  of  the  primary  dis- 
ease can  be  inferred  by  the  situation  of  the  abscess,  but  enough  facta 
have  not  yet  been  obtaitietl  to  justify  such  a  generalization. 
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degeneratioD.  In  the  Alexandra  Hospital,  Londoo,  there  were  100 
deaths  out  of  .S84,  a  mortality  of  1*6  per  cect;  of  these,  260  were  sup- 
purating cases,  and  the  death  rate  of  these  was  33.5  per  cent.  Forty- 
two  per  cent  were  reported  cured.  C.  F.  Taylor,  of  New  York,  has 
reported  94  cases  in  private  practice  with  only  3  deaths;  of  these  94,  24 
were  suppurating.  Hueter  reports  the  mortality  of  hospital  cases  at  27 
per  cent,  and  Billroth  at  31  per  cent.  Jacolison  reiwrted  a  nioitality 
rate  of  73.2  in  *>3  suppurating  cases.  The  mortality  rate  from  the  disease 
alone  has  been  generally  considered  to  be  aliout  30  per  cent.  Shaffer  and 
Lovett  investigated  51  cases  of  cured  hip  disease  which  had  beeu  dis- 
charged fitjni  the  New  York  Orthopedic  Dispensary,  at  least  four  years 
previously,  and  found  that  41  had  remained  cured.  Of  the  remaining 
10,  4  had  died  and  G  liad  relapsed,  although  4  of  the  latter  had  been  ap* 
parently  cured  a  second  time. ' 

Causes  o/  Death. — ^ Death  may  occur  from  (1)  the  generalization  of 
tuberculosis  in  the  form  of  phthisis,  tuberculous  meningitis,  and  general 
tuberculosis,  (2)  From  amyloid  degeneration  of  the  viscera.  (3)  From 
exhaustion*  (4)  From  iutercurrent  disease.  (5)  From  septicaemia  and 
exhaustion  after  suppuration. 

In  an  analysis  of  cases  at  the  Alexandra  Hospital,  of  35  deaths  the 
t^uses  were  as  follows:  Meningitis,  12;  disease  of  the  lungs,  5;  amyloid 
disease,  9;  following  amputation,  3;  exhaustion,  2;  uncertain,  4. 

In  96  deaths  after  suppurative  hip  disease  at  the  Alexandra  Hospital, 
the  causes  were  as  follows: 

Meningitis,      •         .         .  .         .         .         .16,7 

Albuminuria  and  di'opsy,  .         .         ,         .     20,8 

Phthisis, 

Phthisis  ajid  albuminuria, 

Exhaustion,     .         .         . 

Erysipelas  and  pytemia,   . 

Intercurrent  disease, 

After  operation, 

F'nknown, 

In  a  series  of  11  deaths  recently  rei>orted  in  a  series  of  loO  cases  dis- 
charged from  the  Hospital  for  the  Ruptured  and  Crippled  the  causes 
were: 

Amyloid  degeneration,  ,         #         .         .         .6 

Phthisis, *     3 

Tuberculous  meningitis,        .         .         .         .         .2 
Cardiac  disease, 1 

11 

Y.  Medical  Journal,  May  21«t,  1887. 
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distributed  betwe€n  the  boiie»  of  thf>  leg  and  tljose  of  the  thigli,  or  it 
may  be  most  marked  iii  the  bones  uf  the  leg.  When  there  is  much 
short^sning  of  the  leg,  the  foot  of  the  affected  side  is  also  smaller  than 
the  other.  The  difference  in  the  length  ot  the  legs  almost  always  in- 
creases  slightly  after  the  disease  is  cured,  as  was  shown  in  the  series 
of  cured  cases  of  hip  disease  analysed  by  Shaffer  and  Lovett, ' 

Generid  Cmtd'dwn, — Children  with  hip  disease  are  often  robust  at  the 
beginning  of  the  affection  and  sometimes  the  general  eondition  eontioue^ 


FrG,  :^.— rrtjffrtawlDQ  la  a  Case  of  B«ven^  Double  Hip  ntoeuie^ 

good  to  the  end,  but  these  cases  are  exeeptionaL  More  often  the  child 
18  pale  and  the  appetite  fails  at  tunes ;  there  is  often  loss  of  fiesh  ^  iu 
some  mild  cases  and  in  most  of  the  severe  ones  decided  eonstitutional 
disturbance  results* 

Meiuissions. — Any  account  of  the  symptoms  of  hip  disease  would  be 
incomplete  without  speaking  of  the  remissions  in  the  course  of  the  affet!- 
tion.  In  the  early  stage  this  is  especially  noticeable,  and  a  patient  may 
to  outside  appearances  entirely  ref^over  from  the  symptoms  of  pain^  lame* 
ness,  and  discomfort  for  some  days  or  weeks.  Then  the  symptoms  re- 
turn with  increased  vigor^  perhajis  to  disappear  again  in  a  short  time* 
The  muscular  stiffness  does  not  wholly  disappear  at  these  times,  although 
it  may  improve  along  with  the  other  manifestations  of  the  disease. 
The  later  course  of  the  disease  is  marked  by  much  greater  uniformity, 
but  even  then  tempwrary  improvement  may  be  quite  marked. 

'  K  Y   Me<l,  Jour.,  May  21iit,  18^7. 
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Temperature. — Cliildreii  witk  Inji  diseatjie  under  treatment  by  ambula- 
tory measures  have  as  a  rule  a  higher  afternoon  temperature  tban  Dorm^aL 
hi  627  observations  made  on  casea  of  hip  disease  and  Pott's  disease  at 
tht^  Out-Patient  Department  of  the  Children***  Hospital  a  rise  of  tempera- 
ture of  one  or  two  degrees  was  common.  Ninety  per  cent  of  all  casea, 
acute  or  chronic,  mild  or  severe^  had  an  evening  temperature  of  at  least 
99^,  and  a  rise  to  103""  or  104"^  in  severe  cases  was  not  necessarily  an 
indication  of  abscess. 

Douhle  Hip  J>lsea8e. — The  diabase  seldom  begins  iii  both  hip- joints  at 
the  same  time,  and  the  second  joint  may  liecoine  inflamed  while  the  pa- 
tient is  under  treatment  in  bed  for  tlie  first  joint. 

The  course  of  double  hip  disease  would  appear  to  vary  somewhat  from 
that  of  single  hip  disease.  The  amount  of  pain  suffered  in  the  joint  last 
affected  is  usually  leas  than  that  of  the  first  joint,  probably  because  there 
is  less  jar  or  motion  when  two  hip*joints  are  affected  than  when  one  is. 

Malpositions  are  more  than  usually  troublesome  and  may  be  different 
in  the  two  hips.  Kecovery  witliout  deformity  and  with  as  much  motion 
as  |90ssible  is  most  important  in  double  hip  disease. 


^ 
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The  diagnosis  of  hip  disease  may  be  easy  or  difficult  j  in  tlie  earliest 
stages,  errors  in  it  are  sometimes  made,  and  care  is  necessary  for  a  posi- 
tive diagnosis  in  any  stage.  The  most  common  error  is  the  belief  that 
the  presence  of  pain  or  tenderness  is  necessarily  present  in  hip  disease, 
and  that  its  absence  excludes  the  possibility  of  hip  disease.  Another 
error  often  made  is  to  look  for  **  grating  "  in  the  joint  as  a  sign  of  the 
disease.  That  sign  is  to  l)e  obtaiiaed  only  by  the  use  of  aii  anajsthetic  by 
which  means  the  muscles  guarding  the  joint  are  relaxed  and  then  only  in 
advanced  cases  when  two  bony  and  eroded  surfaces  lie  in  contact. 

The  diagnostic  symptoms  in  hip  disease  which  should  be  borne  in 
mind  in  making  a  diagnosis  of  hip  disease  are  as  follows: 

t.  Muscular  spasm  (stiffness  of  the  joint  or  limitation  of  its  motion). 

2.  Lameness. 

3.  Attitude  of  the  limb  standing,  or  walking,  or  lying  (adduction  and 
abduction  of  the  limb),  and  shortening. 

4.  Atrophy. 

5.  Swelling* 

These  symptoms  vary  in  prominence  at  different  stages  of  the  disease. 

It  may  be  said  that  the  early  diagnosis  must  be  made  chiefly  by  the 
symptom  of  nuiscular  rigidity.  The  absence  of  pain  or  sensitiveness 
counts  for  nothing  and  atrophy  is  not  characteristic.  The  limp  is  pecu- 
liar, but  a  similar  one  is  present  in  other  conditions. 

Muscular  Spasm. — The  chief   diagnostic  sign  in  hip   disease,   upon 
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ever,  always  resistaoce  to  all  motions  of  the  limb;  if  by  slight  force  this 
is  overeoine,  resistanee  to  any  especial  motion  Thrill  not  be  encouiitered 
unless  hip  disease  is  present.  A  comparison  of  the  resistanre  of  one  leg 
with  that  of  the  uther  will  reveal  abnormal  reaistanc^e.  The  normal 
amount  of  abduction  is,  however,  slight,  and  resistance  to  motion  in  this 
direction,  therefore,  is  an  early  test  of  importance.  Extreme  abduction 
and  rotation  of  the  thigh  flexed  at  right  iiugles  to  the  body  are  delicate 
'  tests. 

In  young  and  frightened  children,  the  tests  for  limitation  of  motion  at 
the  hip -joint  are  best  made  with  the  child  i  en  lying  on  the  inother's  lap 
or  leaning  on  the  mother's  shoulder.  In  examining  older  children  for 
muscular  stiffness,  the  clothes  shonld  be  removed  and  the  patients  sbonld 
lie  upon  a  hard  surface  rather  than  on  a  bed.  Attempts  to  move  the  Hmb 
should  be  made  gradually,  gently,  and  persistently — rough  force  only  ex- 
citing resistance  and  making  a  delicate  examination  impossible.  It  is 
advisable  first  to  put  the  normal  leg  through  the  same  manipnlations 
which  are  to  be  made  on  the  alTected  side.  The  most  convenient  order  of 
motion  in  examination  is  tirst  flexior^  then  abduction  and  abducting  rota- 
tion with  the  thigh  flexed,  then  extension.  The  suspected  limb  should 
be  held  at  the  ankle  or  ki;ee  with  one  hand,  while  the  otlier  hand  will 
grasp  the  pelvis  to  ascertain  when  motion  in  tlie  joint  ceases  and  move- 
ment of  the  pelvis  begins.  Examination  under  ana'sthesia  shows  noth- 
ing, at  the  early  stage  of  hip  disease,  as  muscular  spasm,  the  most  im- 
portant diagnostic  sign,  has  been  overcome  and  is  absent. 

A  limitation  to  flexion  is  determined  by  flexion  of  the  normal  limb  on 
the  abdomen  to  its  utmost  limit,  and  afterward  a  repetition  of  the  motion 
of  the  suspected  limb.  If  the  limb  is  then  extended  so  that  the  popliteal 
space  be  placed  upon  the  hard  surface  on  which  the  patient  lies,  normally 
there  will  be  no  alteration  of  the  position  of  the  back ;  if,  liowever,  there 
is  a  limitation  in  the  normal  extension  of  the  limb,  the  back  will  l>e 
arched  up  as  the  popliteal  space  is  pressed  down.  This  limitation  of  ex- 
tension can  also  be  determined  by  examining  the  patient  lying  n\Km  the 
Imlly.  If  one  hand  be  placed  on  the  sacrum  and  the  thighs  be  alternately 
raised  from  the  surface  on  which  the  patient  lies,  a  difference  in  the  amount 
of  motion  at  the  hip  without  moving  the  sacrum  can  easily  be  determined. 
The  limit  to  the  amount  of  abduction  or  adduction  is  determined  by  plac- 
ing one  hand  on  the  anterior  superior  spine  of  the  ilium  on  the  sound  side, 
and  with  the  other  hand  gently  abducting  or  adducting  the  suspected 
limb;  when  limitation  is  present  the  pelvis  of  course  moves  with  the 
diseased  limb.  For  detecting  limitation  of  rotation  the  thigh  should 
be  flexed  to  a  right  angle  and  rotation  tested  in  that  position.  The 
motions  most  often  limited  in  early  hip  disease  are  abduction,  ex- 
tension, and  rotation.  The  loss  of  motion  in  this  group  is  always  sug- 
gestive. 

15 


jj 


242 


ORTHOPKDIC   SUHOERV. 


not  coutimiously,  and  in  some  cases  uot  at  all^  under  the  pensonal  care  i 
the  writers.      They  represent  cases  in  which,  from  the  history  of  the  resuiti 
there  could  be  uu  doubt  as  tu  the  existence  of  well-marked  disease  at  \ 
joint,  and  are  selecteil  because  of  this  fact.     They  are  all  hospital  ca 
with  treatment  at  their  homea  under  the  direction  of  the  out-putieut  d^4 
partment  as  well  as  in  the  wards  of  the  hospital  during  the  acut^  st 
when  necessary.     They  do  not  represent  the  best  results  which  can 
obtained  under  more  thorough  nursing,  under  the  direction  of  a  traine 
nurse  or  an  intelligent  mother  in  exceptional  cases.     They  are  hospit 
cases  treated  in  a  routine  way.      They  are  intendeil  to  illustrate  the  fa 
that  in  cases  thoroughly  and  properly  treated  by  traction  subluxation  ca 
be  prevented;  that  in  eases  of  the  severer  types,  if  treated  early,  somi 
motion  of  the  hip-jotnt  can  be  preserved ;  and  that  in  the  less  sever 
casesj  or  cases  in  which  prompt  and  early  treatment  was  possible,  motic 
can  be  expected. 

In  the  cases  here  reported  the  diagnosis  of  hip  dbease  was  cert 
All  cases  were  rejet^ted  in  which  the  evidence  of  hip  disease  was  doubt 
lioth  from  the  records  and  from  the  statements  of  the  examiners.  Th 
record  of  motion  is  also  without  doubt  in  the  cases  where  it  is  reeorde 
as  it  was  made  with  particular  care,  and  all  cases  were  rejected  in  whrc 
there  was  any  doubt.  The  motion  was  tested  by  placing  the  patient 
the  back,  with  cne  liatid  upon  the  pelvis,  the  other  manipulating  the" 
thigh.  The  examination,  diagnosis,  and  subsci^uent  observation  were^^_ 
made  by  experienced  observers.  Tiie  cases  had  all  been  under  observa^^l 
tion  for  a  long  period. 

The  cases  may  be  grou|.ied :  First,  as  those  of  Inp  disease  of  a  severe, 
type,  as  proved  by  the  development  of  abscess  or  the  arrest  of  growth; 
second,  eases  without  abscess,  but  with   persistent  spasm,  limitation 
motion,  ajid  deformity,  and  a  long  period  of  pain  and  sensitiveness j| 
tlurd,  the  lighter  form  of  disease  treated  before  the  severe  symptoms  ] 
been  developed.     These  cases  may  be  regarded  as  representative  ones 
seen  in  the  clinic  at  the  Children' s  Hospital  where  continued  treatment . 
was  earefidly  carried  out. 

Casea  of  SiEVKitEu  Tyi*ic. 

CAsa  I, — Aimie  F>  entered  liie  oiu -pat Sent  rlepArtTiieiit  ot  the  hciHpimt  in  F^ 
try,  1888,  being  at  that  time  dfteeti  yeaiii  old.     The  disefiM*  had  been  in  prugresf  1 
two  yeari,  one  ot  which  hiul  lieeu  spent  in  lied.     Pain  had  been  severe  and  niglil; 
dries  frequent.     An  abacest*  Imil  formed^  and  the  joint  wa«  flexed  and  fixed, 
tion  treatment  was  begun  and  continued  for  two  years  with  traction  aplint 
crutches*     A  protection  aplint  was  woiu  for  four  years  more. 

Condition,  i^^^.— Twenty -one  years  old;  atrong,  healthy  woman;  weight, 
hundred  ajid  twenty-one  pound*.     The  sinus  has  been  healed  three  years.     There  ib  ' 
motion  in  flexion  of  ten  degrees  ai  ilie  hip- joint,     Tiiere  is  no  motion  in  other  dj rec- 
ti ona.     Patient  walks  weli,     lliere  is  a  three-inch  shortening,  but  the  trocliaiileru 
iiui  above  N^laton's  line.     There  la  no  deformity. 
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ym^,  ITH  iiijcj  215.— A  Case  of  Hip  Dtocfuw  uiid<^r  Ambulakiry  Treatment. 
ttUfrU*,    fC  bildreii'tt  HuHptUiJ  Report.) 

half ;  lifter  this  a  prot«€tioii  appluitiL-e  wa^  worn  and  is  still  worn,  altbouglt  no  «syiii{>- 
tonwi  have  \\een  pre^seiit  fnr  a  long  time. 

Cofiditiwi^  iAV>^.^-Tweiiiy-oue  yeitra  of  age,  strong  and  healthy.  Walka  tiniily 
withoTU  Rpliiit^  but  with  a  liiup.  Tlie  trochanter,  la  below  N^hitoirH  line.  There  in 
flbnrtening  of  two  inches  frtnn  difference  in  growth.  Motitni  i»f  the  joint  liniiie<l  i*s- 
eept  in  flexioti  ;  H'*   of  uioUiMii  in  tlexinn. 

Ca^k  III.  — (iforgt?  K,  tnter**<l  the  out-patient  departmetitof  thehoBpital  in  March, 
17,  when  lifi«en  and  a  half  yLiirsokl.     The  disease  hwl  existed  for  four  jnonihH, 

tion  splint  w^^  applicti^  The  hip  became  sensitive,  and  an  abHceiis  appeared  the 
following  year.  Muscular  e|>a^ni  lasted  for  two  and  a  half  yearH,  Traction  was  con- 
tinued for  tlnee  yearn,  and  a  protection  splint  worn  four  year."*  longer. 

Condition,  IS94. — Twenty-two  years  old;  healthy,  strong  tnan,  walking  witb- 
fjia  a  Mplint.  There  ia  aji  inch  and  a  half  shortening  of  the  leg^  but  no  sublnxation, 
tht^  triM^bantcr  being  below  N*Jlaton"H  line.  The  position  of  the  leg  is  normal.  There 
is  no  (notion. 

Case  IV. — Hattie  H.  came  lo  the  out-patient  department  of  the  hospital  in 
March,  J88y,  when  live  yearn  okl.  Disease  was  of  six  months'  duration.  The  leg 
WHS  flexed  t4)  an  angle  of  forty-tU e  degrees.    There  wertj  nnieh  pain  and  sensitiveness. 


^cept 


ii 


rmi*.  Lnc  and  X*1T 

t'liani»*r  ik  Ih^Iihv  Nelaroii'H  lint*.     Tlivr**  \a  a  8ljt*rteiiiiiy  of  lialf  iiii  \nvh,     Klfxicm  uC 
iiiiitity  iiem'ee«  is  iHiK»i1ile.     Walkn  vvilhunL  a  limp.      There  is  no  deforuiily. 

Cases  mf  thb  Sk<  omi  Tlass. 

Cask  V. — Sophie  R»  eiitereti  Lbe  oiit-pntient  depariuieiit  of  ili©  ho«pit9it  iii  Jnim- 
ttry,  1B8«1t  when  six  yenre  of  age.     The  disnase  iiaci  Insterl  for  nine  uionilisiintl  the  bip, 
was  tixeih     There  yvm  pain,  and  the  spasm  lasuni  for  two  years.     Treatment  by  tra^- 
linn  wa»  carrietlout  for  three  years  and  by  protecli<jn  for  two  years  more.     No  aViw 
oci;nrr^<L 

Comlidon. — January,   lHi>8,  there   waa  half  an   iikh  shurteniiig«     Flexion 
jiosHible  to  a  right  an^^le.     Rotation  and  abtluction  limited. 

Cask  VIL—Roben  IL  was  brought  to  the  hospital  in  March,  18SH,  when  four 
yetu-s  oh  J,  The  dinease  had  lasted  about  two  months.  There  wa»  much  untscular 
HpiiKm  at  the  hip,  with  marked  pain,  which  persisted  for  aouie  time,  with  swelling 
about  the  bip.  Bed  treatment  was  carried  out  for  a  montli.  The  muscular  spa^m 
improved  after  fiix  murnhs,  but  remaiJied  for  two  years.  Traction  treatmenl  was  ai 
]>lied  during  all  tiiat  time,  and  a  traftiun  splint  worn  while  the  patient  waa  up. 
prulei'tion  splint  wa>t  worn  f*u'  t  w*i  years  more. 
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Comiiikm,  IS94*  —  *'^i  tlit»age  of  uu  i\u*  imtitiit  walks  without  a  IhiHi.  Theit*  i^j* 
shortening i.if  half  iiii  inch  in  iheaflecUHl  linih/hur  no  rlefonnity,  MoMon  isj»oKsih)t' 
tc*  njri<?ty  degrees  in  flexion  ;  rotation  !»  liniiietl. 

Case  VIII. — Estht^r  M.  ran»e  tn  ilie  ont-patieni  department  of  the  haRptf.'il  in 
1888,  wtien  eight  years  nhL  Dtsisisa  had 
laated  forsix  ninnilifl.  Tlie  hiti  tiexed  and 
addinted.  Pain  wii«  severe.  No  niotinn 
at  the  hip- joint  wa«  possible.  Pain  and 
i5*?i»!*itiveneK8  were  niarktMi  and  i>ed  tTcaf- 
m«it  wuH  nert<s«iiry.  Trt»ainieni  hy  tmr- 
lion  was  carried  oiil  for  three  ^\ear8t  and 
protection  for  thr^e  years  mure.  Pru- 
t«<5tion  splint  is  Mill  worn  a«aprecau^ 
ticm. 

Condititm,  AV.V^,  —  The  patient  Ij* 
fiiurteen  years  of  a^e,  stmny  and  well, 
and  can  walk  without  a  »[dint  Forty- 
live  degreet*  of  inntioa  im  pt>Hj*itjlt^  in  the 
ilirection  of  flexion.  Tht*re  is  nu  im-h 
and  a  half  of  shortening,  but  the  tro- 
chanter ia  not  ahuvB  N^latotra  line. 
There  la  no  deforniily, 

CiftK  X,-^Anastasia  IL  entered  the 
hospital  in  ]HHiK  when  five  yeai»  old. 
IHfleasti  had  h<*en  iJi  jnogress  for  several 
nionlh«.  Nijtrht  eiiea  hat!  bt^eii  not  iced 
fur  three  nionths.  AdndMsion  to  hoKjii- 
tal  for  bed  treatment.  Patient  re- 
maineil  in  hospital  three  monthfi. 
There  wan  no  abficeaa.  Spaiini  continued 
for  two  yeani.  There  were  pain  antl 
peraiaienl  adduction.  Traction  treat- 
nient  carried  out  for  two  yearn  and  a 
half;  protection  for  a  year  aoil  a  half 
iotiger. 

C*tnditmn,  JS04,  —  Thirteen  yearn 
old  ;  girl  \h  stroo^  and  weltt  walks  will?- 
out  a  splint,  and  with  no  pereeiJtible 
hmp.     There  is  an  ineli  shorteidng,  but 

no  deformity.     Motion  of  ninety  degrees  possible,  but  limitation   in  other  inoiititw. 
i¥\i^H.  2111,  221 K) 

Ca«k  XII. — .James G.  entered  the  out-paUent  de|>ai'tnient  of  tliehosinial  in  Aprils 
18110.  with  a  history  of  pain  in  the  knee  at  ni^ht  ffir  Beveral  week.'^.  Pain  continued 
fur  s<inie  time.  Limitaiitui  of  motion.  There  was,  however,  but  little  uniscular 
spiasni.  A  traction  sidint  waa  ap[died  and  worn  ciWitinuously  fur  two  yearii.  In 
August*  1H1»2,  a  protection  sijlint  was  applied  and  has  been  worn  si  nee  that  date. 

Cnntfdion^  lh'[^,^The  posiiion  of  the  leg  at  present  is  normal.  There  is  no 
shortening.     Motion  beyond  ninety  degrees*     There  is  no  muscular  spasm. 

The  diagnosis  in  this  caae  is  baaed  upon  the  pain  which  persiatedr  the  linuutiou 
of  motion^  ami  ilie  length  of  time  which  the  muscular  spasm  |)er8i8reih  (Figs.  221 
au*l  222. ) 


Fhi*  2IK-A  t*wtf  nf  nip  lifseuiJ**  iintler  Am- 
bolattj'ry  Trettninfut.  Hi'tiiin  imtl.  \i>  iiMttlou.  iH-i- 
I  buiictug  stniuin,  H^orteutog  aud  atnvpbK.  CdUl- 
tipefi'i  Hrvpltal  Report.* 


Fto.  3lfl. 


FrG.Sao. 


Him,  i*iw  aniJ  nm*-liiilf  yt»iin*,    Kod  nwaft* 


ftnd  deformity,  atu)  cliefte  sympiouia  Lad  pet'i»Uted  for  ai^veral  weeko.  The  patbril 
eutercti  the  wnnls  of  the  hospital  ainl  remained  in  1)td  with  traction  u*t*alment  for 
n\x  wei'ka.  A  tra("tion  splint  wan  worn  for  a  yf?ar  ami  then  removed  hy  the  pjirenw* 
tl)e  child  bi*if)^  ciMiNtilered  by  them  in  perfect  health.  The  cliild  waa  allow^  to  UM 
the  leg  freely,  ttntl  a  rehipne  occurred  aft^r  six  jiJOulh»,  with  pain,  night  crlea,  apnatii* 
nnd  ilernrtiiitv.  TraciioTi  U'eatmcrit  wnji  renewed  after  a  preHminary  bed  Ijreniment 
with  tixuthMi  timl  tract  ion. 


^re<^8.     T]it?m  are  in>  8ubluxatiua  and  no  sliort- 
eniny;.     I'MtiLMitsiill  wearsatraciiipii  appMratius. 
Tbi.s  cn-^e  i«  rejiorteil  aii   indicittiiie  ;i  Jack 
of  |i+^i'f<3rt  rt?«tilt.     Treaimeiit  wa*s  disconi in ued 
by  i^ireiiis  fnr  several  iiioiitbs  and  a  relapi%e  oc- 
cur re<  I 
The  case  ia  still  under  obiservat ion,  btu  ibe  uUimai©  reuuH,  wliicU  couUl  in  all 
probability  Inivt*  been  witboiit  lirn|i,  will  i»M  with  a  flight  Hnip. 


Fni,  :in  End  nej»ult  In  T^nUttaL 
with  Itlji  Mlsummi  umk^r  Trurijun  Tnml- 
(ueEiL  Traflhm  two  muU  ofMshnlf  v*«rH. 
TmclMMik'r  tm  Nf^lau»n'«  line. 
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The  treatment  of  go  chronic  an  affeetton  as  hip  disease  w 
Taries  with  the  different  indications  and  may  be  likened  to  a  Itmg 
paign  in  which  irarious  expedients  will  be  needed.  No  one  method 
suffice,  but  the  varying  pathological  conditioDS — ^acute  destruction,  t^hrun 
cicatrizing  ostitis,  periarticular  inflammation,  muscular  spasm,  and  di 
tortion — must  be  met  by  tbe  rational  employment  of  the  best  eooni 
m^isures.  It  is  to  be  remembered  that  the  hip* joint  differs  from 
other  joints  in  that  it  is  surrounded  by  strong  muscles.  These,  in 
of  acute  inflammation  of  the  joijit,  develop  a  condition  of  exaggerated 
irritability  analogous  to  the  blepharospasm  in  ulceration  of  the  cornea. 
This  condition  needs  surgical  coitsideratiou,  as  unless  cheeked  it  wiU  de- 
velop deformity  and  destruction  of  the  joint.  The  means  at  the  surgeon's 
disposal  besides  o|:»erative  measures  may  be  classed  as  means  of  fixing 
the  joint  and  protecting  it  from  injury.  These  vary  as  the  patieni 
is  confined  to  bed  or  allowed  locomotion  (the  latter,  except  for  a  rel 
atively  short  period,  being  essential  to  the  establishment  of  completi^ 
tissue  repair  without  which  no  cure  is  complete).  The  complications 
which  are  met  are  periarticular  absf;ess,  deformity,  and  extensive  ne- 
crosis. 

It  is  manifest  that  in  so  formidable  an  affection  as  hip  disease  the 
most  thorough  measures  are  necessary,  especially  during  the  8tag6  of 
acute  inflammation. 

Cliuieal  experience  as  well  as  theoretical  reasoning  demonstrates  that 
it  is  impossible  thoroughly  to  protect  a  hip- joint  when  in  an  acutely  in- 
ianii^d  condition  without  preventing  movement  at  the  joint  on  the  part 
of  the  patient,  and  eounteractiog  the  increased  pressure  of  the  femur 
against  the  acetabulum  due  to  ex^gerated  muscular  contraction* 

As  the  employment  of  traction  in  hip  disease  is  not  universal| 
whrn  used  always  applied  with  sutficient  thoroughness,  it  is  desirabl 
that  the  exact  eifect  of  traction  on  the  hip  be  studied. 

No  arguiiient  will  be  needed  to  demonstrate  the  fact  that  a  ce: 
amount  of  tra^^tiou  can  be  applied  to  the  femur  in  hip  disease.  A  num- 
ber of  experiments  have  been  made  to  determine  the  direction  and  amount 
of  traotion  force  which  is  feasible  aud  which  can  be  worn  continuously* 
The  details  of  these  experiments  will  not  be  given  here,  but  it  will  be 
stated  that  the  limit  of  trat^tion  has  been  found  to  Ijc  the  limit  of  the  skin 
to  endure  the  strain  of  the  adhesive-plaster  pull.  This  amount  can  be 
placed  at  from  ten  to  twenty  jiouods.  It  therefore  reujaius  to  determine 
what  is  the  effect  of  tbe  traction  force  of  from  six  to  twent}-  pounds  upon 
a  hip-joint  alfecied  by  hip  disease.  To  determine  this,  observations  were 
jiiade  by  the  writers,  first,  on  the  cadavera  of  healthy  liipsj  second,  oa 
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the  cadavera  of  diseased  hips;  third,  m\  healthy  individuals  j  and  on  pa- 
tients suffering  from  hip  disease. 

1.  yoi'mal  Jointis. — The  hip  of  a  full-term  infant  was  prex^ared  in 
such  a  way  that  the  skin  was  removed  so  as  to  expose  the  muscles  around 
the  hip.  It  was  found  that  under  a  slight  amount  of  traction,  distraction 
w^as  possible.  This  was  not  only  visible  to  the  eye,  but  it  was  also 
demonstrable  on  a  specimen  on  which  the  skin  was  removed  without  dis- 
turbing the  ligaments  or  muscles.  A 
needle  w^as  inserted  in  the  head  of  the 
femur  and  anothei-  in  the  ilivim  slightly 
above  the  acetabulum,  a  slight  amount 
of  force  separating  the  two  needles. 

-\ji  adult  dissecting-room  specimen 
was  taken,  the  femur  amputated  below 
the  troc^haoter,  and  the  pelvis  tixed. 
The  skin  was  not  removed  and  a  trac- 
tion force  was  applied.  Needles  were 
inserted  into  the  femur  and  into  the 
ilium,  the  akin  and  muscles  being  in- 
cised in  such  a  way  that  the  traction 
force  would  not  disturb  their  relative 
position.  Traction  of  a  hundred 
pounds  was  applied,  and  it  was  found 
that  the  needles  were  separated  an 
eighth  of  an  ineh.  After  the  specimen 
had  been  soaked  in  weak  alcohol  for 
some  time  distraction  of  an  eighth  of 
an  inch  was  easily  effected  by  a  pidl  of 
five  pounds. 

On  a  large  amount  of  material 
placed  at  the  disposal  of  the  writers  by 
Professor  D wight,  of  Harvard  t/niver* 
sity,  it  was  clearly  shown  that  trac- 
tion distracted  in  all  cases  of  femora 
in  children  dissected    or    un dissected, 

and  in  all  specimens  of  infants,  and  that  the  checks  to  distraction  in 
adult  cadavera  lay  in  the  resistance,  first,  of  the  capsular  ligament, 
especially  of  the  anterior  bands  of  the  ilio-femoral  ligament  j  second,  in 
the  resistance  of  the  cotyloid  ligament,  and  to  a  slight  degree  in  atmos- 
pheric pressure.  In  children  the  lower  edge  of  the  acetabulum  presents 
no  resistance  to  a  traction  in  the  lirse  of  the  axis  of  the  body.  (Fig.  223.) 
In  adults  this  presents  a  resistance,  but  if  the  limb  is  abducted  the  re- 
sistance is  avoided.  Both  in  children  and  in  adults,  if  the  femur  is  ex- 
tended to  its  utmost  limiti  the  anterior  bands  of  the  ilio-femoral  liga- 
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ment  lying  on  the  front  of  the  t^apsule  prevent  all  distraction  on  an 
wlritsh  it  is  feasible  to  apply.      If  the  capsule  and  r^otylokl  ligaments  i 
disorganized,  distraction  is  easy. 

2.  DUt*ttM<l  t/oi It U,— In  a  specimen  of  a  case  ol  hip  disea^^  of  t\x 
months'  dnvatiouj  in  which  death  ttK>k  place  from  scarlet  fever,  it  was 
found  that  distraction  was  easily  made  by  the  slightest  traction.  In  tht5 
specimen  the  cotyloid  ligament  was  disorganized,  but  the  strong  liga- 
mentous fibres  of  tlie  cap.siilar  ligament  alone  served  a.s  a  check  to  separa- 
tion of  more  than  half  an  inch  on  traction.  But  within  that  limit  eveu 
the  weight  u£  the  pendant  fragment  of  the  femur  di.str acted, 

*'».  JIea,snirtHeftts  itjmii  Ltritft/  iSifl{J*^'rfs. — Experiments  u^>on  living 
subjects  demonstrate  that  traction  distracts  under  certain  cirenmstauc^. 
A  number  of  experiments  have  been  made  on  the  subject  of  traction  by 
several  observers. '  Brackett  demonstrated  tltat  in  certain  cases  in  hip  dis- 
ease distraction  resulted  from  traction.  The  following  observations  have 
been  muiie  with  much  care  to  produce  further  evidence.  Measurements 
were  made  in  traction  lK>th  in  health  and  in  disease.  The  experiments 
here  reported  were  made  at  the  Children's  Hospital,  and  the  writers  are 
indebteii  to  I)n  John  Pane  for  the  perfecticm  of  tlie  method  by  which  the 
experiments  were  carried  out. 

The  method  of  experiment  was  as  follows:  The  patient  was  placed 
upon  a  hard  table  with  the  head  against  the  wall,  and  perineal  straps 
upon  each  side  were  se<:ured  to  the  hea*!  of  the  table  by  st^jut  webbing. 
In  some  instances  shonlder  straps  of  a  similar  character  were  also  added* 
This  was  for  tlie  purjHDfie  of  preventing  tlie  *'hild  from  slipping  on  the 
t^ble  as  far  as  possible.  All  lueasurements  were  taken  from  the  wall. 
Measurensents  at  different  points  wem  taken  by  different  observers.  The 
anterior  s\iperior  spine  was  marked  with  a  hair  line  in  ink  on  l>oth  side^i 
ajid  in  sojiie  of  the  experiments  the  great  trochanter  was  marked  as  well. 
A  mark  was  also  made  at  the  site  of  the  external  malleolus*  A  ta|>e  was 
carried  from  the  wall  touching  tliese  marks  on  the  aide  experimented 
upon,  and  on  the  other  side  it  was  carried  to  the  anterior  superior  spine 
to  show  any  tilting  of  the  pelvis  which  might  occur.  Traction  on  the 
leg  was  made  by  means  of  webbing  straps  fastenefl  to  a  lacing  which  did 
not  go  below  the  knee.  Traction,  therefore,  was  made  wholly  upon  the 
thigh.  Traction  was  made  by  means  of  a  spring  balance  fastened  to  the 
webbing  straps  below  the  foot.  In  each  experiment  trat^tion  was  first 
made  of  ten  pounds;   then  of  twenty  ix>unds.     To  prevent  any  error 

*  Koenig,  FaMcherii  and  Morosoflt  ijuoted  by  LaiineUnigue:  "rnxotubercu !«»«»•'♦*' 
PariM,  im^]  TViUHch.  Zoit.  fUr  Cliir,,  187:5.  iii.,  'im-,  Bull,  et  M^m.  *le  la  fWtc.  de 
Chit.,  188ti,  xii..  :5J  ;  Boatop  Metl,  »inl  Surg.  Jour.,  1880,  ciii,,  05,  ami  August  3fHJi. 
188B;  Brackett  J  Trans,  of  the  Ajii.  nrtlmp.  Absu.,  vol.  iL;  alun.  Trans  of  llie  Am. 
t»r»bop.  Ajwu.,  vol.  vi,,  p.  127;    BiLnlford  &  Lover t ;  riiilrln'rrs  Ilimpiral   Rep<»n» 
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caujBed  by  the  slipping  of  the  skin  arountl  tlie  sole  of  the  foot,  a  plaster- 
of -Paris  bandage  or  a  stout  cotton  bandage  was  ai>j>iied  from  the  toes  to 
the  knee,  and  upon  this  bandage  the  site  of  the  external  malleolus  was 
marked.  The  heel  was  made  to  slide  upon  a  glass  |>late  to  avoid  friction. 
In  making  the  experiments  any  case  in  wlneh  the  heel  left  the  plate 
during  the  traction^  was  thrown  nut  as  inaccurate.  The  experiment  was 
made  as  follows : 

An  observer  was  detailed  to  watch  the  mark  made  over  the  anterior 
superior  spine;  anotlier  observer  was  detailed  to  notice  the  mark  at  the 
external  malleolus;  a  third  noted  the  anterior  superior  spine  on  the  well 
side,  and  in  some  of  the  earlier  experiments,  to  cheek  the  correctness  of 
the  methml,  independent  observers  were  placed  either  at  the  knee  or  at 
the  great  trochanter.  Jn  most  instances  three  observers  were  employed, 
one  at  the  anterior  8ui>erior  spine^  one  at  the  external  malleolus  on  the 
diseased  side,  and  the  other  at  the  anterior  suijerior  spuie  on  the  well 
side. 

The  patient  was  pla<'ed  upon  t!ie  table  as  prepajed,  aiul  each  rbserver 
read  the  position  that  the  line  marked  with  ink  upon  the  part  of  the  pa- 
tient he  was  to  watch  measured  on  the  tape.  Traction  of  ten  iK>nnds  was 
made.  Each  observer  noted  the  pusitton  under  the  new  conditionSt  and 
they  were  put  down  by  the  recorder.  Traction  of  twenty  pounds  was 
made,  and  each  observer  noted  the  position  of  the  line  on  the  tafje. 
These  were  also  noted  by  the  recorder.  In  every  ex[ieriment,  unless 
otherwise  stated,  the  expenment  wg^s  immediately  vcrifietl  with  the  ob- 
servers changed.  The  metijod  of  observation,  in  short,  was  to  measure 
the  distance  of  the  external  malleolus  from  the  wall  j  knowing  the  dis- 
tance of  the  anterior  superior  spine,  to  make  traction  upon  the  leg,  antl  see 
how  much  the  external  malleolus  had  descended;  then,  noting  how  much 
the  anterior  superior  spine  had  been  pulled  down,  to  find  the  amount  of 
separation  l^etween  the  external  malleolus  and  the  anterior  sujierior  spine, 
this  giving  the  amount  of  distiaction  of  the  hip*joint  surface.s.  The 
method  of  tJiese  experimt^nts  has  l>een  related  in  detail  because  upon  its 
accuracy  the  value  of  these  experiments  depends. 

Various  sfmrces  of  error  were  eliminated.  The  fact  that  traction  was 
made  upon  the  thigh  alone  eliminates  any  source  of  error  from  stretching 
of  the  knee-joint  ligaments. 

An  error  due  to  the  stretching  of  the  skin  may  be  disregarded  in  Vhese 
observations.  The  skin  uf  the  thigh  is  pulled  down,  but  the  skin  of  the 
leg  is  not  pulled  upon.  Consequently,  any  snch  stretching  w*onld  tend  to 
show  less  lengthening  than  really  occurred. 

In  these  experiments  traction  was  made  in  the  line  of  the  l>ody,  and, 
unless  otherwise  stated,  the  amount  of  malposition  present  was  not  enough 
to  be  noted. 

As  evidence  of  accuracy  of  these  measurements  it  is  to  be  remembered: 
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1.  At  the  time  of  the  experiment  the  observers  were  entireljr  ignorant 
of  its  result. 

2.  The  error  caused  hy  the  slipping  of  the  skiu  tends  to  diminish  the 
amount  of  distraction  as  sliowii  hy  these  experiments. 

3.  The  experiments  agree  with  eadi  other  and  with  those  of  other , 
observers. 

Ohsen*fitiofi,'i  ON  lifftfthij  Jnlnts. — The  first  experiment  was  of  special] 
interest.     A  girl  of  seven,  with  dorso-lumbar  I'ott's  disease,  had  an  ab-j 
s<'ess  which  pointed  at  the  outer  side  of  the  thigh.     This  was  opened  hyJ 
an  incision  of  three  iuches,  exposing  the  trochanter.     The  hip- joint  waa 
Iiealthy.     Some  days  after  operation  the  girl  was  laid  upon  a  table,  se- 
cured in  place,  and  an  upright  was  erected  npon  the  table  with  the  needle 
ptiinting  at  a  marked  spot  on  the  exposed  trochanter.     Ten  pounds  of 
traction  protiuced  no  measuralde  ePfcctj  tracvtion  of  twenty  pounds  pro- 
duced distraction  of  a  quartei'  of  an  inch,  as  seen  by  the  mark  on  the 
trot^hanter  as  compared  witli  tlu^  fixed  poiut  adjacent — l.e.^  the  needle. 
If  traction  of  twenty  pounds  was  made,  the  head  of  the  trochanter  could 
be  seen  to  descend;  if  traction  was  suddenly  relaxed,  the  head  of  the 
femur  could  be  seen  to  move  upward. 

Tract iMX  i.v  Hkaltm. 
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The  fourth  experiment  is  of  interest,  as  it  was  done  upon  a  young 
and  particularly  well^developed  girl  without  any  disease.     Traction  of 
ten  pounds,  instead  of  causing  Jengtheningj  caused  an  eighth  of  an  inch  ^ 
Blioitening.  ^P 

The  seventh  experiment,  which  was  done  U[>on  a  young  man  sixteen 
years  oldj  was  of  the  »ame  character.     Traction  of  ten  pounds  produced 
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no  effect,  but  traetion  of  twenty  pounds  proihiced  an  eightli  of  an  inch 
shortening.  This  was  verified  four  times  with  all  the  observers  changed^ 
and  the  result  in  each  case  was  the  same.  It  is  not  easy  to  explain  this 
phenomc^non.  Possibly  in  these  cases  the  amount  of  traction  applied 
stimulated  the  healthy  muscles  to  eootraction,  which  vitiated  the  meas- 
urement by  altering  the  axis  of  the  leg.  Jn  the  fourth  experiment  twenty 
pounds  altered  this  and  produced  r.  half-inch  lengthening  in  a  buy  of  seven 
years  of  age.  It  seems  probable  that  in  the  seventh  experiment,  in  wliicb 
the  boy  was  sixteen  yearc  old^  a  larger  luuount  of  traction  than  twenty 
pounds  would  have  produced  ^.  lengthening, 

Obs^nmtiofts  itpon  JMaeased  tfoinfs, — The  experiments  in  general  need 
no  comment^  except  that  it  is  interesting  to  note  that  in  Experiment  8  tlie 
child  had  never  bad  traction  applied  before,  and  in  that  caije  the  largest 
amount  of  distraction  occurred.  That  is  to  say,  it  seemed  as  if  in  the 
other  cases  in  which  traction  ti'eatrient  had  been  used  a  certain  amount 
of  previous  stretching  of  tlic  muscles  might  have  existed.  In  Experi- 
ment 12  traction  of  twenty  pounds  seemed  to  be  insufficient  to  clause  sep- 
aration of  the  Joint  surfaces,  the  disease  having  persisted  some  time, 

Tkacttox   IX  Disease. 
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The  conclusions  which  can  be  drawn  from  this  table  seem  to  be  tlie 
following:  That  traction  of  ten  pounds  in  ehildren  before  puberty"  as 
a  rule  produces  lengthening  of  the  leg  in  hip  disease,  and  that  this 
lengtlienLng  is  due  to  separation  of  the  joint  surfaces ;  that  the  amount 
of  this  separation  varies  in  different  instances,  being  in  general  less  in 
older  children  than  in  young  ones,  and  also  varjing  in  individual  cases 
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imder  apparently  the  same  coitditioDs,  perhaps  on  accotmt  of  some  anamiv 
ical  peculiarity  J  that  twenty  pounds  traction,  as  a  rule,  produces  mare 
separation  than  ten  pounds. 

It  is  probable  that  in  the  later  cases  of  hip  disease,  in  which  eieatriza' 
fr  1       tion  of  the  capsular  tissue  ma; 

be  supposed  to  have  taken  plaee^ 
distraction  is  not  so  readily  made 
It  remains,  for  the  complete 
demonstration  of  the  propositi 
presented,  to  show  the  effi 
ui>on  tiie  diafased  joint  if  trac- 
tion is  efficiently  applied  for  a 
long  period.  This  can  be  done 
b}'  pathological  specimens  as 
well  as  by  clinical  facts. 

The  effects  of  traction,  when 
thoroughly  carried  out,  can  be 
seen  in  the  specimens  shown  in 
the  figures. 

The  first  is  that  of  a  boy  oj 
niney  who  was  attacked  with  hip 
disease  of  an  acute  form  six  years 
before.  He  was  treated  with 
traction  efficiently  for  a  long 
time,  first  with  recumbent  fixa- 
tion,  later  with  an  ambulatory 
traction  splint  and  crutches, 
and  afterward  by  a  pi-oteotion 
splint.  An  abscess  developed 
in  the  early  stages,  was  incised, 
and  it  subsequently  healed  en- 
tirely. The  boy  recovered  com- 
pletely after  a  number  of  years 
from  hip  disease,  having,  how- 
ever, a  limb  which  was  slightly 
shorter  (an  inch  and  a  half)  than 
the  other  and  with  limited  motion.  The  position  was  good,  and  the  leg 
was  thoroughly  useful  and  remained  bo  two  years  after  the  discontinnance 
of  all  treatment,  the  boy  being  as  active  as  any  boy  at  this  time.  He 
was,  however,  subsequently  seized  with  tuberculous  meningitis,  being  of  a 
tuberculous  family^  and  died.  At  the  autopsy  complete  cure  of  the  hip 
disease  was  found,  and  the  specimen  (Fig.  224)  also  shows  that  there  has 
been  no  wi<iening  of  tlie  acetabulum,  and  but  little  alteration  in  the  shape 
either  of  the  acetabulum  or  of  the  head  of  the  femur. 
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A  roniparuHOii  of  this  s[»t^**iiiieu  with  those  of  severe  hip  disease  in 
whicli  traction  was  not  used  speaks  most  emphatically  for  the  thorough 
use  of  the  method. 

Tlie  speciuieo  shown  in  Fig,  22i*  is  of  the  head  and  neok  of  the  femur 
in  whieh,  after  two  or  three  years  of  efficient  treatment  l)v  tractioiii  the 
reparative  pro<*esa  was  not  siiffieient  t<>  establish  a  cure;  the  patient'a 
general  condition  failed,  and  excision  was  done.  It  is  to  l>e  noticed  that 
there  is  very  little  alteration  in  the  shape  of  the  head  of  the  exriaed 
femur.  This,  compared  with  the  accompanying  specimen  (Fig,  225)  of 
iui  excision  in  a  patient  with  hip  disease  of  similar  severity  and  dnration 
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in  which  no  traction  had  been  applied,  would  appear  fairly  to  show  the 
effect  of  traction  in  saving  the  head  of  the  femur  from  destruction. 

It  cannot  be  suppoeed  that  the  best  results  can  be  obtained  by  the 
application  of  inefficient  traction,  A  sufficient  amount  of  traction,  con- 
stantly applied  daring  the  stage  of  muscular  spasm,  is  needed.  It  is,  of 
course,  not  the  only  therapeutic  measure  which  is  required  j  fixation  and 
protection  are  also  needed  at  the  various  stages.  If  ti-action  is  not 
applied  proijcrly,  or  is  applied  at  the  wrong  time,  or  is  insufficient  in 
extent,  it  is  no  more  efficient  than  a  drug  injudiciously  or  wrongly  used 
or  administered  at  the  wrong  time.  Judgment  is  re<iuired  in  the  use  of 
this  measure  as  of  any  other,  and  a  great  deal  of  care  and  attention  to 
detail  is  necessary  to  insure  the  constant  application  of  from  eight  to  ten 
or  fifteen  pounds'  traction  uninterruptedly  for  two  or  three  or  six  months, 
not  only  on  the  part  of  the  surgeon,  but  on  the  part  of  the  nurses  and 
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assistants.     It  is  owing  to  the  defect  in  this  respect  that  in  many 
treatment  by  traetiou  is  ineiiectiialj  and  the  results  obtained  are  not  i 


Fm.  arr.-CiaS'IMiJf  Frame.    (I'bildmti'a  HfKqiltat  ReiJort.) 

satisfactory  as  desireil.  This  leads  to  an  unjust  eondeni nation  of  the 
methods  of  treatment  by  traetion  by  those  who  have  tried  this  method, 
and,  having  met  with  unsuccessful  results,  have  blamed  not  their  own 
method  of  application,  but  the  method  in  general,  which  is  as  irrational 
as  if  any  one  who  administered  a  drug  in  an  insufficient  dose  should  lay 
the  failure  to  the  drug,  when  it  is  properly  due  to  its  faulty  administra- 
tion. 

The  thuTuugh  use  of  traetion — Le.,  to  the  point  of  distraction — re-j 
quires  on  the  part  of  the  surgeon  not  only  a  familiarity  with  the  meLdianl 
ciil  details  oi  ap[iLiratus  and  the  proper  apidicatiou,  adaptation,  and  littm^ 
of  appliances  suitable  in  each  ease,  but  the  ability  to  arrange  for  such  co- 
operation and  assistance  on  the  part  of  nurses  or  attendants  as  shall  insure 
the  continuance  of  the  necessary  amount  of  traction  at  all  times.     If  this 
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is  not  done  the  results  are  not  complete,  just  as  the  lack  of  asepsis  in  au 
assistant  or  nurse  may  vitiate  results  in  an  operation,  no  matter  how 
careful  the  surgeon  may  be  personally.     In  the  same  way  if,  through  the 


,  nurse,  a  iiip  wineii  nee<\ 
poujids  for  protection  against  blows  from  muscular  simsiu  in  left 
(luring  an  acute  stage  for  a  time  with  a  tractitm  of  two  |)Ounds,  the  joint 
may  be  seriously  dam  aged. 

Unusual  car©  is  requiretl  bt^tli  iu  the  managemeut  of  cases  and  in  tlm 
direction  of  hospital  services.     This  care,  however^  is  not  greater  than  is 
possible  if  sufficient   atten- 
tion is  given  to  the  subjei^t 
and  the  surgical  imUcatiou 
b<ime  in  mind. 

It  is  therefore  rlaimed 
that  at  a  certauj  stjige  in 
hip  disease  tniftiuu  fone  is 
desirable;  that  the  amoiuit 
of  traction  ahouhl  l>c  in 
jirojjortiou  to  the  aiiKumt  of 
mnscuiar  spasnij  and  contin- 
ued as  long  as  the  spanm 
persists.  It  is  also  clear 
and  demonstrable  that  an 
crticient  traction  force  dis- 
tracts, and  it  is  manifest 
that  distraction,  or  the  sep- 
aration of  one  inflamed  Ijone 
from  au  adjacent  inflamed 
liony  surface,  is  desirable; 
that  in  this  way  every 
chance  is  given  to  promote 
cure  ami  cicatrization  iif  the 
previously  inHanied  lM>ne. 
If  an  indication  for  surgical 
treatment  is  ever  clearly 
written  i  n  pathological 
specimens,  certainly  that  of 

distraction  should  never  be  overlooked.  It  should  always  be  remend»ered 
that  in  treating  hip  disease  at  a  certain  stage  the  object  should  not  be 
simply  rest,  or  fixation,  or  protection  fr<*m  jar,  but  actual  distraction, 
and  that  traction  short  of  this  is  not  sufficieiitly  efficient. 

The  following  mistakes  in  the  application  of  traction  are  not  nnconi* 
mon :  1.  The  use  of  a  weight  too  small  to  antagonize  to  any  extent  the 
muscular  spasm  at  the  hip.  1*.  The  neglect  of  a  counter-extending  force, 
or  the  use  of  an  imperfect  one.  3.  Imperfect  hold  upon  the  leg  aud  thigh 
so  that  the  traction  will  fall  upon  the  knee  and  not  upon  the  hip-joint, 
4.   Injproper  lixation  of  the  patient's  trunk  and  limb,  allowing  motion. 
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5.  The  use  of  the  pulling  force  in  such  a  direction  that  the  force  is 
exerted  in  the  line  of  deformity.     The  amoimt  of  weight  to  be  uaed  va* 
lies  according  to  the  casej  the  patient's  sensation  may  be  trusted  in  i 

measure.  In  cases  of  s**vere  spasm,  as  much  as  twenty  pounds  will  bd 
found  to  be  well  borne,  while  in  liitrht  cases  and  iu  small  chiUlren  four 
or  five  pounds  may  be  suiBcient. 

The  most  ready  way  of  applying  prevention  of  movement  of  the  pa- 
tient combined  with  traction  is  by  securing  the  patient  to  a  gas-pipe 
frame  and  exerting,  by  meaim  of  a  weight  and  pulley,  the  requisite  pull 
upon  the  limb.     Instead  of  the  weight  and  pulley  a  traction  attachment 
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to  the  frame  can  be  employed  with  perineal  counter -traetioni  or  a  traction 
appliance  worn  iu  connection  with  the  recumbent  frame.  In  this  the 
patient  can  be  carried  about  without  interference  with  treatment. 

Lateral  trarfion  HUggested  by  Fhelps  and  investigated  by  Page*  will  be 
found  of  service  in  the  acute  stage,  when  employed  iu  connection  with 
fixation  and  longitudinal  traction  (Fig.  228). 

Fi:ratum, — When  there  are  no  indications  for  the  employment  of  trac* 
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tioD,  yet  it  is  desirable  to  prevent  extensive  movement  at  the  hip- joint,  the 
trunk  and  hip  can  be  secured  by  a  plaster-of -Paris  bandage  (Fig.  229). 

The  amount  of  fixation  furnished  by  a  plaster-of -Paris  bandage  can 
be  made  as  gieat  as  possilik  by  applying  the  bandage  to  the  well  limb  as 
wellastothe aHeeteil one,  and t-un- 
tinning  it  well  upward  on  to  the 
thorax;  but  motion  in  the  lumbar 
region  is  possible  even  unrler 
these  circumstancea,  and  no  direct 
check  is  given  to  the  increased 
intra-articular  pressure  from  mus- 
cular  spasm.  Furthermore,  the 
method  is  a  clumsy  and  un- 
cleanly one.  It  will,  however, 
be  sometimes  found  of  use  in  un- 
ruly children  or  when  the  nursing 
is  imperfect  and  the  joint  is  sen- 
sitive.     I 

What  has  been  said  of  the 
plaster-of-Paris  spica,  even  when 
so  applied  as  to  hold  the  thorax 
and  the  other  leg,  is  trtie  of  metal 
and  leather  splints,  which  do  not 
so  completely  hold  the  joint  as 
that  does.  These  lack  fixative 
power  by  virtue  of  the  little  hold 
which  they  liave  upon  the  pelvisi 
ami  although  in  many  cases  of 
hip  disease  they  serve  a  thera- 
peutic purpose  in  acting    as    an 

incomplete  means  of  fixation,   they  cannot    be  advocated    for    general 
use. 

The  Thomas  Splint.— Thi^  Thomas  hip  splint,  invented  by  H.  iX 
Thomas,  of  Liverpool,  is  an  appliance  much  in  use  in  England.  It  is  a 
very  simple  apparatus,  easily  made,  and  having  many  points  of  useful- 
ness* It  consists  of  an  iron  bar  extending  from  the  inferior  angle  of  the 
scapula  to  a  little  aljove  the  ankle  j  the  upper  end  of  which  is  attached 
to  a  chest  piece  which  is  at  right  angles  to  the  upright  and  encircles  the 
chest,  fastening  in  front  There  are  two  circlets  of  iron  which  grasp  the 
thigh  and  calf.  The  appliance  is  kept  iu  place  by  a  wide  chest  band  and 
a  bandage  around  the  limb,  and  can  be  bent  to  fit  any  degree  of  flexion 
existing  in  the  diseased  leg  and  applied  to  it  in  that  position.  The 
apparatus  requires  much  skill  in  adjustment,  as  it  is  hard  to  fit  and  keep 
in  place.     The  posterior  bands  should  be  made  of  hoop  iron  and  should 
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he  so  placed  on  tiie  upright  that  two-tliirils  of  each  biuid  shuuid  be  Uj  ibe 
well  side  of  the  upright  and  oue-third  to  the  diseased  side^  The  upright 
shouhl  be  made  of  iron  three*qniirters  of  au  inoh  wide  by  three-sixteentlL-^ 

of  an  inch  thick.      The  chest 

band  should  be    one   and  ODe~ 
quarter   inches   wide    and   the 
other  band  three -ijuarters  of  an 
inch.     Before  the  splint  is  ap- 
plied, in  addition  to  the  haad 
for  the  bnttock,  a  twist  shcmlil 
lie  made  in  the  upright's  Ion* 
gitudinal     axis    between     the 
thigh  and  body  bands,  so  that 
tlie  thigh  an*l  kg  part  of  the 
splint  shall  lie  somewhat  neaner 
the  median  line  of  the  body  than 
the    body  part.      In   Thomait' 
hands  it  was  undoubtedly  an 
efficient  instrument,  but  an  ex- 
tended  and  careful   use  of  the 
splint  by  the  writers,  in  many 
cases   under    all    sorts  of  con- 
ditions, has  led  them  to  a  pref- 
erence  for   methods   of   treat- 
ment  by  traction,     A  Thomaa. 
splint  ciinnot  be  said  to  fumi$li| 
complete  fixation,   nor  doea 
prevent  the  occurrence  of  8ub«J 
luxation,     or     coiuiteract     thd 
spasmodic  muscular  contractic 
of  the  nuiscles  connecting  thsl 
lower  extiemity  with  the   pelvic,  so  imjiortatit  a  feature  in  hip  disease.] 
There  are  two  jKuiiits  in  the  use  of  the  splint  upon  which  Thomas  laid 
nmch  stress.     The  patient  nnist  nut  go  about  while  muscular  spasm  and 
joint  irritability  are  present.     And  the  limb  must  not  be  disturbed  evenl 
fur  jiurposes  of  examination  unless  absolutely  necessary  and  then  only  atl 
intervals  of  weeks  or  mouths.     The  fippliancej  however,  prevents  motion 
of  any  great  amount,  enables  the  patient  to  be  lifted  without  jarring  th«J 
hip,  and  prevents  and  corrects  flexion  of  the  thigh*     In  certain  acute  caseai 
the  pain  may  be  increased  by  the  Thomas  splint,  from  the  fairt  of  the  im- 
perfect fixation  furnished.     For  inasmuch  as  the  leg  and  thigh  are  firmly 
lield  by  the  Oat  rod  to  which  they  are  bandaged,  and  this  rod  extends  up 
the  trunk,  the  trunk  cannot  be  so  firmly  fixed  to  it  that  some  motion  will, 
nf^t  be  possible  at  its  upper  end,  as  the  patient  turns  in  bed  or  move 
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Motion  of  the  upper  eud  of  the  rod  is,  of  course,  couimuuicatetl  to  the 
lower,  aud  the  joiot  may  in  this  way  he  twisted  and  jarred  hy  the  long 
lever  attached  to  the  thigh. 

A  double  Thomas  splint  is  more  ethcient  as  a  means  of  tixatiou,  but  it 
does  not  easily  permit  lueomotiou.  In  a  single  Thomas  splint  a  raised 
|>atten  is  put  under  the  shoe  of  the  well  foot  and  rrutrlies  are  used. 
This  appliance  cei-tainly  furnishes  a  ready  and  fairly  efficient  means  of 
treatment  of  hip  disease  in  the  arute  and  siii>acute  stage, 

A  substitute  for  the  Thomas  splint,  made  of  stont  iron  wire,  intru- 
dueed  by  l>r,  A.  T.  Cabot,  of  Boston^  will  be  found  of  use  in  the  case  of 
smaller  chihlren.  This  is  practically  a  posterior  wire  splint  to  the  trunk 
and  alfei'ted  limb.  Math?  of  stout  **  eopper-waahed  ^'  iron  wire  it  can  be 
easily  l>ent  to  fit  any  case,  and  is  covered  with  canton  flannel  after  the 
wire  has  been   wound  with  sheet  wadding,     A  body  swathe  holds  tht^ 
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upper  part  of  the  splint  in  place  and  the  leg  is  bandaged  to  it.  For 
young  children  with  flexion  of  the  leg  it  is  an  admirable  sjilint,  but  it 
fails  to  fix  the  limb  perfectly. 

Wire  Cttirnss, — The  gouttiere  de  Bonnet,  or  wire  cuirass,   furnishes 
excellent  fixation. "     It  is,  however,  cumbersome  and  expensive,  and  Iras 

I  For  a  modifleii  and  improved  wire  cuirass,  &ee  Nicalse :  Kin.  ile  Cbir.,  Jainmr^^ 
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like  deltet  of  Ml  tiboiw^]^  giraig  the  benefit  whieh 
tnwIiiHi  m  nlinnng  IIm  iiceNttsed  ttitra-articular 
nkhed  with  artangonavli  ^v  mctioii  and  eounter-t 

Pbetp%  ol  2?ev  ToA^  Ims  shown  a  method  of  lixaticm  hgr : 
fvftdUy  UMkdto  fisaikn  ai^^iiiiiee. ' 

/■iMtfMMiMi  «a4  JiiJkfilarwu — Much  has  been  written  in  i 
r  ol  ukyloda  iMmired  faj  the  immobilization  of  i 
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That  fixation  of  a  healthy  joint  even  f*ir  prolonged  periods  does  ' 
eause  ankylosis  haa  been  demonstrated  by  Fhelpa'   and  Reyher,     1 
moet  common  cause  of  ankylosis  in  diseased  Joints  is  of  course  in  the 
cieatrixation  of  the  inflamed  tissues.     Any  measure  which  tends  to  limit 
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inflammation  tends  naturally  to  limit  rather  than  increase  the  ultimate 
impairment  of  motion.  The  cardinal  objections  to  fixation  as  a  mode  of 
treatment  are  that  it  cannot  be  made  complete  and  that  it  does  not  antag- 
onize the  harmful  effects  of  the  tonic  muscular  contractions. 

Traction,  — Reflex  spasm  of  the  muscles  about  a  joint  is  constant  in 
all  inflamed  joints  surrounded  by  muscles,  and  it  is  of  especial  importance 
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in  hip  disease,  froiii  the  strength  of  the  muscles  about  the  joint.  The 
harmful  ett'ect  of  such  spasm  lias  been  already  discussed. 

Trartion  Splints.  — Traction  splints  exert  their  power  upon  the  joint 
by  virtue  of  pulling  down  the  leg  against  a  counter-point  of  pressure 
furnished  by  W^  perineum.  A  number  of  appliances  have  been  de- 
vised for  the  purpose  of  traction,  the  principle  of  which  is  practically 
the  same,  viz.,  perineal  resistance  with  a  pulling  force  exerted  on  the 
limb. 

The  traction  splint  in  common  use  is  some  modification  of  the  original 
Davis  splint.  This  form  of  appliance  is  now  generally  known  as  the 
"long  traction  splint,"  as  well  as  the  "Taylor  splint"  and  the  "Sayre 
long  splint";    and  various  modifications  of  it  are  identified  with  the 


to  bf^low  the  foot;  at  the  upper  end  is  a  horizontal  rigid  pelvic  girdle  im 
which  the  patient  is  secm-ed  by  one  ov  two  perineal  straps;  to  the  bottom 
of  the  shaft  is  attached  some  a|>}*Hauee  for  exercising  traction  upon  the 
limb,  the  latter  being  held  to  the  bottom  of  the  splint  by  means  of  adhe- 
sive piaster  gaiters,  eircnlar  straps,  or  bandages. 

The  adjustment  of  traction  is  easily  provided  for  in  several  wajrs. 
One  is  by  meatjs  of  a  sliding  roti  moving  within  a  tnbe,  the  extenBion  of 
the  sidiirt  being  controlled  by  means  of  a  key  and  ratel^et*  a  catch  secnr- 
ing  the  jtxl  when  in  the  proper  posititm.  Two  perineal  bands  are  better 
than  one;  a  splint  with  one  band  only,  has  the  disadvantage  in  acute 
cases  'vf  afford  hi  g  less  c^  mplete  fixation  to  the  diseatsed  joint  than  the 
frrm  with  the  pelvi*^  baod  .    .d   wu  perineal  straps. 

The  lower  end  .s  furniLhod  with  u  broadened  piece,  bent  so  as  to  pass 
nnder  the  foot,  and  straps  are  attach :}d  tf  i.  whib  can  be  buckled  into 
buckles  secur:d  .o  the  adhesive  plaster  on  thts  patient's  leg. 
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A  cheaper  arrangement  for  traction  can  be  furiiisheil  hy  means  of  a 
small  windlass  on  the  foot  piece  of  the  splint,  turned  by  a  key  with  a 
ratchet.  Ujmi^  ^^i^  windlass  are  two  pins,  or  a  roil  with  two  slits  in  it, 
to  wliicli  the  tra<*tion  straps  are  attached.  By  tnrning  the  key  traction 
to  any  degree  may  be  exerted. 

The  upper  end  of  the  spliat  terminates  in  a  horizon tnl  tiat  band  en- 
circling alx>ut  three-fourths  of  the  pelvic  circnmference  jnst  below  the 
level  of  the  auterior  superior    spines - 
it  should  reach  from  the  anterior  wu- 
perior  spiJie  of  the  well  side    anniiid 
the  diseased  side  to  a  p<:»int  in  the  back 
nearly  behind  the  end  of  the  auterior 
arm.     The  back  arm  should  be  slightly 
longer   than    the    front 
one.     Buckles  or  stud.s 
for      perineal     bands 
should  be  plaeed  on  this 
horizontal    band.      The 
sole    piece    should    ex- 
tend  two   inches  belo%v 
the    sole    of    the    bare 
foot.     There  should  be 
a  posterior  semicircular 
band  for  the  thigh  and 
one  for  the  calf. 

Terineal  bands  may 
be  made  of  webbing 
covered  with  canton 
flannel  or  chamois  skin 
or  silk;  pads  made  of 
ground  cork  and  covered 
tightly  with  cliamois  are 
useful.  Leather  sewed 
smoothl}^  around  a 
leather  strap  is  the 
cleanest  perineal  band 
of  all ;  but  m  the  hands  of  careless  persons  it  becomes  hard  with  the  con- 

»stant  wetting  from  urine,  and  is  liable  to  chafe. 
A  very  useful  perineal  band  was  devised  by  Brackett.  It  is  especially 
comfortable  in  adult  cases  and  in  the  larger  children,  and  oilers  a  distinct 
advantage  in  thi.s  way  over  any  perineal  band  that  the  writers  have  ever 
used.  The  posterior  bar  is  connected  by  a  strap  (A)  at  its  centre  to  the 
posterior  arm  of  the  brace,  thus  allowing  either  end  a  certain  amount  of 
vertical  oscillation.     The  three  buckles  are  fastened  to  a  similar  bar  {F)f 
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which  has  fcwo  straps  to  eonnect  it  with  the  anterior  arm,  little  or  nowt' 
tion  being  allowed.     Between  these  straps  and  the  perineum  is  a  piece  of 
leather  (G)f  its  size  regulating  that  of  the  pad,  which  is  fastened  to  tbt 
bar  behind.     This  serves  to  trans- 
mit the  pressure  of  the  straps,  and 
also  to    keep    them    in    position, 
which   is  accomplished  hy  button- 
hole slits,  through  which  the  straps 
pass.     The  position  of  the  straps 
is  afi  follows;   The    outer  otie  ( J) 
passes  along  the  outer  border,  and 
is  secured  to  the  outer  buckle  {//), 


u 


Fifl.  S41$w— Hmckett's  Pertneat  Band. 


FlO.  246,— Long  lYartlnii  Splint-     ( 
Prize  Fund  Eamy.) 


It  shoukl  pass  beneath  the  tuberosity  of  the  ischium.  The  second^  or 
middle  one  posteriorly  (B),  crosses  obliquely  inward  to  the  inner  biicklOi 
aud  by  this  more  nearly  corresponds  to  the  direction  of  the  ramus  to 
which  it  gives  its  support.  The  third,  or  iimer  (('),  crosses  the  one  just 
described^  and  is  secured  to  the  middle  buckle^  and  gives  its  special  sup- 
port ix\  the  space  formed  by  the  divergence  of  the  first  and  second.  By 
this  crossing,  the  ioner  edge  of  the  pad  is  made  concave,  giving  better 
adaptation  to  the  parts.  By  this  arrangement  with  buckles,  the  surface 
cau  be  made  to  iit  closely  all  the  parts  serving  for  support.  Felting  one- 
eighth  of  an  inch  in  thickness  may  be  used  to  cover  the  leather.  More 
than  this  should  not  be  used^  as  it  ixiterferes  with  the  principle  of  the  pad- 
The  care  of  the  perineum  is  one  of  the  important  practical  points  in 
the  treatment  of  hip  disease  when  a  traction  spliut  is  used.     The  kind  of 
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perineal  band  elioseu  will  depend  largely  upon  the  surgeon's  personal 
preference,  and  often  the  choke  has  to  be  made  by  experimenting  with 
ditferent  kinds.  The  perineum  should  he  kept  2>owdered,  and  it  should 
be  bathed  in  alcohol  daily.  When  an  excoriation  appears  the  jierineal 
band  should  be  covered  with  Jineu  which  is  well  spread  with  vaseline  or 
zinc  ointment  and  changed  often.  If  the  chafed  spot  becomes  worse,  the 
perineal  hand  on  that  side  should  be  removed  and  the  other  band  en- 
trusted  with  tlie  whole  weight,  or  the  child  should  be  pub  to  bed,  the 
splint  removed,  traction  by  means  of  a  weight  and  pulley  in  bed  being 
used  for  a  short  time  until  the  perineum  is  healed.  Ordinarily,  with 
proper  care  aud  cleaTditiess,  the  perineum  is  able  to  bear  all  the  pressure 
needed. 

Traction  splints  were  intended  for  use  in  patients  who  are  not  con- 
fined to  bed^  but  it  will  be  foimd  that  traction  splints  can  be  made  to 

render  efficient  service  Ui  patients 
even  when  it  is  desirable  to  postpone 
ambulatory    treatment    and   contine 


fie.  847.— lonir  Tnutlon  spltnt.  witti  Cmt^^bes, 
{CWIdivn'si  H<jti[j|Uil  Report. ) 


Tig*  24**.— Adhttilvi*  Pltiftier  fnr  Traf-tloti. 


the  patient  to  bed.     The  traction  furnished  by  traction  splints  will  be  found 
more  thorough  than  that  furnished  by  the  weight  and  pulley  methods. 

Tract  ion   Straps,— The  methods  for  securing  a  hold  upon  the  limb, 
traction  straps,  as  they  are  termed,  are  the  same  which  are  needed  for 


tbe  traction  by  weiglit  and  palley*  The  readit* at  way  to  obtaiu  tlie  holi 
upoD  tlie  limb  for  an  exteudihg  force  is  by  means  of  adhesive  plaster 
applied  as  indicated  in  the  diagnuu.  It  ehuidd  be  applied  tirmly  to  the 
thigh  aliove  the  knee.  If  applied  to  the  leg  alone,  traction  falls  upon  the 
knee,  and  may  eause  relaxation  of  the  ligaments  of  that  joint,  Eftirieut 
plaster  should  be  used,  of  a  kind  that  will  adhere  readily  without  being 
heated.     The  plasters  should  be  elianged  erery  three  or  four  weeks,  or 


risiMvr  Tni^-n^n  .^kplkii. 
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ofteuer  if  they  cause  irritation.  They  can  reaxlily  be  removed,  if  the 
skin  and  plasters  be  thoroughly  moistened  with  benzin  or  ether.  If  any 
portion  of  the  limb  is  chafed  by  the  plaster,  it  may  be  protected  by  means 
of  a  cloth  covered  with  ointment  placed  over  the  part,  and  the  jdaster  be 
applied  over  the  cloth  and  the  whole  limb  j  or  if  the  chafing  is  extensive, 
the  whole  limb  can  be  covered  with  zinc  ointment  and  proteeted  by  a 
smooth  bandage,  and  the  plaster  pnt  on  over  the  bandaged  Ihub.  This 
will  require  frequent  renewal,  but  will  answer  temporarily.  A  bandage 
applied  over  the  ])la3ter  impedes  the  circulation*  and  inereases  the  danger 
of  eczema  or  chafing.     If  a  bandage  is  applied  over  the  plaster,  and  worn 
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for  a  few  hours  after  it  is  first  put  on,  suffiineiit  adhesion  of  the  plaster 
will  be  secured  if  proper  plaster  is  used.  In  certain  cases  an  obstinate 
eczema  is  Oi^casioned  by  the  adhesive  plaster,  and  it  is  uecessary  to  have 
recourse  to  some  other  means  of  extension.  Substitutes  for  plaster  are 
to  be  found,  gaitera  applied  to  the  smkle,  or  straps  above  the  knee. 
These,  however,  will  slip  if  more  than  a  slight  traetiou  force  be  applied 
and  are  not  as  a  rule  satisfactory.  Another  form  of  traction  strap  can  l>e 
made  in  the  following  way :  (dotli  is  cut  to  fit  the  thigh  and  leg  accurately  ; 
webbing  straps  and  buckles  or  lacings  are  attached  which  when  tightened 
give  a  hold  upon  the  thigh  aiiove  the  knee,  if  straps  are  sewn  tn  this 
leather  or  cloth  legging,  they  can  be  made  to  furnish  fairly  elHcieut  trac- 
tion ;  but  they  are  likely  to  slip,  and  are  inferior  to  the  simple  adhesive 
plastt^r  as  a  niean^s  of  traction. 

A  means  of  traction  can  be  furnished  by  what  is  called  a  stocking  ex- 
tension. This  is  made  by  applying  to  the  limb  a  long  tight- titting  stock* 
ingj  which  should  reach  above  the  knee,  having  t^pes  sewed  at  both  sides, 
which  should  be  lunger  than  the  chihrs  limb,  and  reach  a  considerable 
distance  beyond  the  upper  part  of  the  stocking;  a  bandage  should  then 
be  api»lied  to  the  leg  over  the  atfjckiug,  and  the  tapes  reflected  down  the 
leg  outside  the  bandage,  and  a  second  bandage  applied  over  the  tapes, 
which  should  he  long  enough  to  extend  down  beyond  the  foot.  If  the 
tapes  are  fastened  to  the  traction  bar  a  pull  upon  the  leg  can  be  made. 

A  short  traction  splint  has  been  somewhat  usee],  exertitig  its  traction 
by  pla,ster  extension  upon  the  thigh  with  coimter-traction  by  means  of  a 
perineal  strap.  It  was  originally  thought  that  this  appliance  would  l)e 
sufficient  to  meet  the  indications  in  the  lighter  cases,  the  patient  being 
allowed  motion  at  the  hip-joint,  walking  by  means  of  crutches;  but  it  has 
proved  nnsatisfactory  and  therefore  cannot  be  recommended. 

Traction  and  recumbency  in  the  nn>st  acute  cases  are  necessary  for 
a  time ;  this  can  be  furnished  by  means  of  a  bed  frame  to  which  ia  added 
traction  by  nieans  of  a  traction  splint. 

Various  modificatious  of  the  long  traction  splint  have  been  made, 
which  aim,  as  a  rule,  at  furnishing  better  fixation  to  the  diseased  hip 
than  is  given  by  the  original  long  traction  appliance.  To  furnish  more 
unyielding  counter-traction  than  is  furnished  by  a  strap  Phelps  and  Dane 
have  employed  a  padded  ring  similar  to  that  in  the  ordinary  Thomas  knee 
splint.  A  combioation  of  this  with  a  thoracic  band  has  been  nsed,  but 
when  a  frame  is  used  this  is  unnecessary,  and  when  this  is  not  used  the 
thoracic  band  (which  cannot,  while  respiration  is  allowed,  absolutely  fix 
the  thorax)  furnishes  an  arm  of  leverage  for  a  communication  of  the 
movements  of  the  child's  trunk  to  the  sensitive  hip-joint,  especially  if 
the  limb  is  tirmly  attached  by  traction  to  the  splint. 

Recumbent  treatment  protects  the  joint  from  Jar  more  thoroughly  than 
if  locomotion  is  allowed,  but  health-giving  activity  is  to  he  permitted  as 


Bensitivenesa  ou  uionng  the  limb.  2,  When  deformity  is  present  to  a 
maikecl  degree  during  the  acute  stage,  3.  When  abbsivess  is  present  or 
threatened.  4.  In  duuble  hip  disease  until  the  stage  of  eouvalesceoce 
has  been  well  established.  5*  When  the  general  condition  of  the  child 
fails  under  amlmlatary  treatment.  But  tlie  choice  l^etween  treatment  by 
recumbency  and  ambulatory  measures  is  necessarily  a  matter  of  judgment 
varying  in  individual  cases. 

(c)  Fmtectifiiu — Certain  methods  of  treatment  aim  at  protecting  the 
joint  by  preventing  injurious  jar  from  being  iniicted  upon  the  affected 
joint.  The  simi*lest  way  to  protect  a  joint  is  with  the  use  of  crutches, 
the  sound  liml*  lieing  raised  by  means  of  a  patten  on  the  shoe  of  the 
sound  limb,  enabling  the  affected  limb  to  awing  free  of  the  floor.  The 
weight  of  the  limb  exerts  a  certain  amount  of  traction  force,  but  this 
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method  furnishes  insufficient  pull  in  childr**n  aod  does  not  protect  the 
limli  when  the  patient  sits,  or  prevent  careless  patients  from  stepping 
n|K>ii  the  limli,  and  cannot  be  regarded  as  relialile/ 

The  ordinal^  ** traction"  splint,  as  described,  is  ni  reality  a  protect- 
ing as  well  as  a  traction  splint,  as  it  is  loDger  than  the  limb  and  passes 

under    the     foot,     enabling    the 

weight  tu  be  Ijorne  upon  the  splint 

instead  of  on  the  patient's  foot. 

Protection    without    traction   can 

l>e  furnished  by  omitting  the  slid- 
ing roii,  and  continuing  the  up- 
right   rod    lielow    the   foot,    and 

expandiug  it  at  the  l)ottoiii  as  in 

the  extension  splint,  or  V*y  insert- 
ing it  into  a  socket  in  the  boot. 

The  upright  of  the  splint  should 

l>e   long  enough  and  the  iKJot  so 

arranged  that  the  patient's    heel 

should  not  touch   the  sole  of  the 

boot,  though  the  ball  of  the  foot 

may  do  so.     The  greatest  jar  in 

I ocou lotion    comes     as    the    heel 

strikes  the  ground  at  the  com- 
mencement of  the  step.     If  this 

jar   is  lu'oken   by  the  splint,   the 

remaining    jar  to  the  liip  in  the 

step  will    be  diminished    at  the 

ankle  and  knee,  and  the  hip  sulti- 

eiently  prutected^   except    during 

the  acute  stages  of  the  disease. 
The  ordinary  protection  splint 

should  be  like  the  long  traction 
splint,  an  outside  steel  upright  with  a  horizontal  pelvic  band  at  a  level 
with  the  trochanter  carrying  perineal  straps.  It  should  be  slotted  below 
into  a  steel  sole  plate  screwed  to  the  bottom  of  the  sole,  and  when  the 
splint  is  in  place  and  the  perineal  band  buckled^  the  patient's  heel  should 
not  touch  the  heel  of  the  shoe,  but  hang  an  inch  or  so  altove  it.  A  pro- 
tection splint  can  be  made  hinged  at  the  knee,  and,  if  properly  adjusted, 
patients  can  walk  about  readily  with  but  slight  discomfort.  In  this 
way  reliable  protection  is  secured  during  the  long  peri  oil  of  convalescence 
necessary  for  the  thorough  recovery  of  the  affected  epiphysis.' 

*  Hutcbiaon :  American  Journal  of  the  Medical  Scieueea,  January,  1877. 
'"Mechanical  Treatment,  Hip^oint  Disease,^'  C.  F.  Taylor,  New  York;  and  E. 
G.  Bracket! :  Boston  Mtnlical  and  Surgical  Jourijal,  October  0th,  1887. 
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Fro.  S54,  —  Conralesi- 
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Knee.        (Flake 
Fimd  EaHiy.) 


Prize 


I 


1^72  ORTHUFEDIC    SURGERY, 

If  proper  protection  is  neglected  and  not  continued  long  enough,  the 
jar  of  locomotion — the  whole  weight  l>eing  thrown  upon  the  epi physic 
previously  diseaaed— is  suMcieot  to  prolong  the  stage  of  irritability,  t^i 
prevent  complete  cicatrization  and  ossiiicatiou  of  the  inflanied  l>one  tis- 
sue, to  promote  contraction  of  the  limb  and  dist<irtion,  and  in  many  in- 
stances to  give  rise  to  relapses. 

An  appliance,  which  is  not  a  great  disfigurement,  and  will  not  inter- 
fere with  locomotion,  l»ut  will  allow  walking,  and  which  can  l>e  worn 
without  discomfort  for  years  if  necessary,  is  of  great  use  in  the  treatment 
of  convalescent* liip  disease.  Simple  protection  without  traction  is  not  to 
be  relied  upon  if  muscular  spasm  is  present.  If  muscular  s|jasm  is  pres- 
ent, protection  and  traction  should  lK)th  be  employed. 

It  is  not  necessary  in  young  chihlren  that  the  splint  be  jointed  at  the 
knee  in  a  protection  splint.  This  is,  however,  of  advantage  in  adults  in 
;i  condition  of  what  may  be  termed  convalescence  from  hip  disease,  k^ 
the  patient's  condition  im[iroves,  the  splint  cau  he  shortened  and  j:ir 
gradually  be  allowed  to  come  upon  the  Hmb.  Protection  is  needed  for 
some  years  after  tbe  subsidence  of  active  symptoms.  The  need  for  the 
reapplication  of  ]>rotection  is  indicated  by  a  reappearance  of  stiffness  or 
increased  limping  oii  removal  of  the  splint.  The  older  the  patient  and 
the  more  active  the  process  the  longer  protection  will  be  needed. 

h'f'/ffpsts.  —  Hip  disease  is  m)t  en<led  when  the  acute  symptoms  have 
subsided ;  a  process  which  requires  so  long  a  time  for  its  development 


Fio.  25&.— Ward  Wagon  for  Ar  ute  Hip  Dlaeaae,    (ChlWppn^  Hospital  K<»port.) 

re^^iiires  also  much  time  for  its  disappearance,  it  is  safer  not  to  discern- 
tinne  traction  and  begin  simply  protective  treatment  as  soon  as  the  pain 
and  acute  symptoms  are  gone,  and  it  is  safer  not  to  discontiune  protective 
treatment  imtil  a  long  time  has  been  given  to  tbe  joint  in  which  to 
recover  itself* 

When  ambulator}*  treatment  is  attempted,  it  is  desirable  that  both 
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coiitiauaiice  of  traction  as  long  as  there  is  a  tendency  to  contraction  of 
the  limb  or  muscular  spasm.  Later  traction  may  be  discontinued,  but 
protection  still  maintained. 

It  is  impossible  to  lay  down  rules  as  to  the  time  of  the  contimiaiice  of 
Ireatment  further  than  to  say  that  traction  and  partial  tixation  should  be 
f^ontiniied  until  all  acute  symptoms  have  subsided  and  have  been  quiescent 
for  months  aod  only  partial  stiff uess  of  the  joint  remains,  due  to  inflam- 
matory adhesions  and  not  to  muscular  spasm,  and  that  protective  treat- 
ment should  then  be  pursued  for  two  or  three  years  at  least  and  discon- 
r  tinned  gradually. 


Thts  Treatmetit  of  Coffiplications. 


^M      Ahseess.—Ahsees^ies  due  to  hip  disease  may  in  the  early  stage  a   be 
^^baorbed  in  some  cases  under  prolonged  treatment  by  recumbency;  such 
a  method,  however,  seems  hardly  advisable  as  a  rule,  as  such  abscesses 
are  easily  accessible  for  operation  and  drainage. ' 

Abscesses  may  also  be  left  to  enlarge  and  break  if  for  any  reason  this 
seems  desirable  in  any  individual  case. 

If  abscaBses  are  well  localized  and  increasing  in  size,  and  burst  spon- 

1  Centralblatt  f.  Chh\,  April  ^d,  188U 
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taneouslyj  they  often  are  thoroughly  ei^aciiated,  leaving  a  sinus  whicli, 
after  dischargiog  for    Boine    tiuie,   tiually  heais.     Often,   however,  the^ 
absceas  is  not  completely  evacuated.     Some  residue  remains,  and,  grav 
tatiiig  along  the  lines  of  fa^scii*?,  it  gives  rise  to  the  development  of  anoth 
er  abscess,  until  several  coliections  of  pua  may  be  developed  about 
joint. 

The    experience  of  the  writers  in  treatment  by  aspiration  and" 
injection  of  germicidal  solutions  has  not  been  favorable  for  the  same  rea-l 
sons  as  those  mentioned  in  speaking  of  Pott's  disease/ 

Free  incision  under  strict  antiseptic  precautions  is  to  be  advised  m  alll 
cases  in  which  operation  is  not  contraindicated  on  general  surgical  princi*] 
pies ;  exploration  of  the  joint  cavity  should  be  made  if  the  abscess  conw 
miuiicates  freely  with  it,  and  possibly  softened  bone  may  be  scraped  out,! 
Tlie  abscess  cavity  should  be  examined  for  pockets,  wiped  out  with  dry 
gauze,  and  drained. 

Sinuses,  as  a  rule,  persist  for  some  time  after  operation,  "Of  forty^ 
three  eases  of  abscess  of  the  liip  operated  on  at  the  Children's  Hospital,* 
between  1884  and  1888,  only  one  is  recorded  as  having  healed  within  six 
months,  while  about  half  of  the  sinuses  healed  within  periods  varying  fvon 
one  to  two  years,  tlie  rest  remaining  open/''"*  In  sixty-three  cases  oper 
ated  at  the  Children's  Hospital  for  hip  abscess,  one  died  ten  days  afti 
operation  of  tuberculous  meningitis.  No  sepsis  occurred  in  any  case.! 
"As  a  rule  the  operation  was  followed  by  a  decided  improvement  in  thi 
general  comiition  of  tlie  patient,  and  by  an  improvement  in  the  joint 
symptoms. ''  * 

A  change  in  the  mortality  rate  at  the  Alexandra  Hospital  in  suppu- 
rative Mp  disease  is  attributed  by  Marsh  to  the  fact  that  of  late  years 
abscesses  have  been  opened  xind  drained,  l*rior  to  1880,  the  mortality  in 
suppurating  cases  was  o*>.4  per  cent,  and  7  per  cent  in  n  on -suppurating 
cases,  while  in  a  series  of  614  cases  reported  by  him  more  recentlj  the 
mortality  was  only  6  per  cent. 

When  efficient  treatment  is  carried  out,  abscesses  as  a  rule  ap|>ear 
only  in  the  severer  cases,  in  which  drainage  is  of  benefit  to  the  disease. 
The  closure  of  abscess  cavities  by  suture  after  the  evacuation  of  their 
contents,  while  in  rare  instances  it  leads  to  permanent  union  by  first  inten- 
tion, is  not  to  be  advised,  as  breaking  down  generally  occurs.  It  must  be 
remembered  that  the  tuberculous  infection  is  not  confined  to  the  wall  o( 
the  abscess,  but  extends  into  the  snrroundiog  tissues. 

Nipht  Crwwj.-^This  troublesome  complication  usually  diaappeats 
quickly  after  the  establishment  of  thorough  treatment.  It  is  indicative 
of  an  active  condition  of  the  process  of  epiphyseal  ostitis.     In  some 

I  K.  Y.  Med,  Jour.,  March  2d,  188ft. 

*  Boston  Med.  and  Surg.  Juur,,  Septembi^r  ISih,  1890. 

■Orth,  Trana,,  vol,  IL,  p.  87. 
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instances  it  persists  for  several  weeks  even  under  treatment.  In  such 
cases  an  abscess  is  usually  developed,  aod  with  the  incision  of  the 
abscess  the  sensitive  condition  disappears.  The  employment  of  pheuac- 
etin,  salicylate  of  soda,  chloral,  has  appeared  to  be  of  some  efficiency  in 
diminishing  night  cries.' 

Although  opiates^  chloral,  and  bromide  of  potassium  in  large  doses  will 
often  give  relief,  the  use  of  them  is  to  be  avoided  if  possible. 

■■  Defarmittj, 

The  deformities  occurring  are  flexion,  abduction,  and  adduction. 
In  the  early  stages  of  ttie  disease  when  malposition  occurs  it  m  best  cor- 
rected by  putting  the  patient  to  bed  and  making  traction  in  the  line  of 
the  deformity. 

Slight  cases  of  deformity  can  l^e  corrected  by  the  use  of  apjiliaiices 
such  as  traction  splints,  which  allow  the  patient  to  go  about  with  the  aid 


FIG.  387,— Pfctlent  on  FIxAtlon  Frame  for  (  nrrecUon  of  I>pf(»niiity.    (rTiiJcti\*D*s  Htusplliil  Kppc»rt.) 

of  crutches ;  but  in  the  severer  cases  rest  in  bed  hastens  correction.  The 
IB  traction  splint  naturally  antagonizes  adduction  of  the  limb  by  virtue  of 
it-s  palling  the  leg  against  a  counter* point  in  the  perineum  which  tends 
to  al>duct  the  leg  to  which  the  splint  is  applied. 
,B  If  the  patient  is  allowed  to  roll  about  in  bed,  or  sit  up,  or  hold  the 
limb  flexed  at  the  knee»  it  is  manifest  that  no  proper  traction  force  is 
being  used. 

The  ill  effect  of  a  pulling  force  not  in  the  line  of  the  deformity  in  the 
[acute  stages  of  hip  disease  is  evident.  If  an  attempt  is  made  to  force 
[the  limb  down,  and  a  pull  be  juade  m  the  line  of  the  axis  of  the  body, 

•  R,  W,  Lovelt :  B4>«toii  Metliunl  and  Surgical  Jouriuil,  April,  1880. 
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the  head  of  the  femur  is  crowded  upward  to  the  anterior  edge  of 
acetabulum  hy  the  force  applied  at  the  end  of  the  lever,  viz*,  the  femur, 
the  contraction  of  the  flexor  muscles  (holding  the  limb  flexed)  furnishing 
the  fulcrum »  In  milder  stages  of  the  disease  this  is  not  so  important  as 
in  the  acuter  stages,  but  it  is  a  mechanical  error  iu  any  stage  to  attempt 
traction  except  in  the  line  of  the  deformity.  This  error  is  often  the 
occasion  of  increasing  the  pain  and  sensitiveness  in  cases  of  hip  disease, 

When  the  deformity  is  of  long  standing  and  resistant^  more  force  will 
be  required. 

Howard  Marsh  has  employed  an  excellent  method,  which  is  easilj 
applied  in  cases  of  adduction,  using  the  ordinary  weigh t -an d-puUey  trai** 
tion  on  each  limb,  that  applied  to  the  addurted  limb  pulling  downwaid 
toward  the  foot  of  the  bed  and  that  on  the  normal  limb  pulling  upward 
toward  the  head  of  the  bed. 

In  the  correction  of  adduction  a  most  efficient  appliauce  is  one  reeoni 
mended  by  H,  L.  Taylor.'     It  is  used  during  recumbency  and  is  particu- 
larly suited  to  the  correction  of  the  relapsed  cases  occurring  in  the  late: 
stages  of  the  disease. 

ItrUcment  Force. — In  more  resistant  deformity,  forcible  straightening 
under  an  aniesthetic  will  be  of  use,  followed  by  fixation  with  a  piaster-of- 
Paris  bandage  unless  the  resistance  is  so  firm  as  to  endanger  fracture^  in 
which  ease  the  method  of  subtrochanteric  osteotomy  is  to  be  used. 

(jHii'Momy. — Tenotomy,  myotomy,  and  fasciotomy  as  a  prelude  to 
brisement  foirc*!  and  osteoclasis  have  been  superseded  by  the  operation 
of  subtrochanteric  osteotomy*  The  operation  in  common  use  was  de- 
vised by  Oatitj''  in  this  the  femur  ig  divided  below  the  trochanter  minor. 
The  auatomicai  reasons  which  he  gave  for  this  step  were  that  the  re- 
sistance of  the  psoas  and  iliacns  muf^cles  was  set  free  and  that  a  return 
of  tlie  flexion  was  not  therefore  to  be  expected,  as  wlien  the  bone  was 
divided  above  the  attachment  of  these  muscles.  He  also  called  attentioQ 
to  the  fact  that  in  operating  for  ankylosis,  after  hip  disease,  it  was  de- 
sirable, if  possible,  to  make  the  section  through  healthy  bone  and  aa  far 
as  possible  from  the  original  seat  of  the  disease ;  iu  this  way  diminishing 
the  liability  of  rekindling  the  old  joint  mHammation, 

The  osteotome  is  a  chisel,  which  should  possess  a  temper  about  half*^ 
way  between  that  of  a  cold  chisel  and  a  carpenter's  cutting  tool,  so  thai! 
the  edge  of  it  will  not  be  turned  by  the  hardness  of  the  bone.  The  cut- 
ting edge  should  be  sharp  and  the  width  of  the  blade  about  half  au  inch. 
It  is  convenient  to  have  several  osteotomes  of  the  same  width,  but  of i 
different  thicknesses,  so  that  if  one  becomes  wedged  in  the  bone  it  can  hb 
withdrawn  and  a  thinner  one  substituted.  The  blade  should  he  marked 
with  a  line  every  half  or  quarter  of  an  inch  from  the  cutting  edges  that 

>N.  Y.  Med.  Jour.,  November  lOth,  1887.        « Lancet,  December*  1872,  p.  881 
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one  can  tell  how  deeply  the  osteotome  has  peoetrated.  A  fair-sized  wooden 
carpenter's  mallet  answers  better  than  any  of  the  lead  or  steel  ones  found 
in  the  instrninent  shops. 

In  the  performance  of  the  operation  the  patient  lies  on  the  side  with 
a  sand  pillow  between  the  legs,  and  the  skin  is  sterilized  carefully*  The 
chisel  may  be  driven  in  through  the  sound  skin  about  an  inch  or  an  inch 
and  a  half  below  the  great  trochan- 
ter, according  to  whether  one  is 
operating  upon  an  adolescent  or  an 
adult.  The  chisel  should  at  hrst 
be  held  with  the  blade  in  the  long 
axis  of  the  limb  and  turued  when 
it  reaches  the  lH)ne,  until  its  edge 
is  at  right  angles  to  the  axis  of  the 
limb.  The  osteotome  should  then 
be  driven  into  the  bone  by  sharp 
blows  with  the  mallet,  turning  the 
cutting  edge  first  forward  and  then 
backwardj  so  as  to  cut  obliquely 
through  the  whole  shaft.  If  the 
osteotome  becomes  wedged  it  should 
be  loosened  by  lateral  motions  and 
a  thinner  one  snltstitut^d  if  possi- 
14e,  Any  attempt  at  prying  with 
the  osteotome  may  result  in  break- 
ing the  blade  and  shuohl  be  avoid- 
ed. When  the  spongy  tissue  has 
been  ti'a versed  by  the  blade  of  the 
chisel  it  will  come  ui  coutaet  with 
the  opposite  wall  of  solid  outside 
iK>ne  and  will  at  once  be  felt  to 
be  driven  with  greater  resistance. 

Then,    as    Macewen   remarks,  the  fuj,  258,-i:^yiDr*»  Atidiuthm  si»iinL 

osteotome  acts  as  a  probe  as  well 

as  a  cutting  instrument.  The  bone  should  not  he  entirely  dividetl,  but 
when  it  seems  evident  that  only  a  shell  is  left,  attempt  should  he  made 
to  fracture  the  fern ur^ very  little  force  is  needed,  and  if  the  bone  does 
not  yield  easily  the  chisel  should  be  again  driven  in  still  farther — always 
loosening  it  after  each  l>Iow  of  the  mallet,  and  directing  tlie  blade  in  a 
new  direction. 

The  bone  breaks  with  a  loud  snap,,  and  in  moat  cases  the  flexed  leg 
can  bo  extendeii  and  the  adducted  oue  brought  straight  and  no  uuueces- 
BBiy  manipulation  of  the  bone  should  be  made.  Very  little  force  is 
needed  to  correct  the  deformity,  and  if  the  leg  does  not  yield  to  gentle 
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force  then  the  l*psb  olitainahle  |>i»8itiun  should  he  taken  and  at  some  mt* 
sefjuent  time  rectilication  should  be  completed.  There  is  little  bleeding 
and  scarcely  any  skin  wound,  unless  it  is  necessary,  ^s  sometimes  ha|^ 
pens,  to  make  a  cut  in  the  anterior  surface  of  the  npper  thigh,  to  divtdi 
Itands  of  contracted  fascia  which  prevent  full  extension  of  the  thigb«^ 
The  patient  should  be  placed  on  a  bed  frame  and  a  light  traction  weigli 
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applied  or  the  lindi   may  he  lixed  in  the  corre^'ted  position   by  a  well 
padded  plaster-of*l*aris  bantlage  including  tlie  whole  trunk  and  limb. 

OuiHnement  t<i  lied  should  last  lietweea  live  and  six  weeks.  1!  atl- 
duction  or  alKluctiou  is  present  it  shonid  be  corrected  at  the  time  of  0[)er* 
ation  and  the  leg  retained  in  the  correited  positiou;  and  if  it  is  desired 
to  comi>ensate  for  lione  shortening  it  can  be  done  by  putting  up  the  short- 
ened leg  in  aJi  abducted  positi<m.  There  is  no  need  of  a  cuneiform  osteot* 
omy  in  these  eases,  as  the  simple  linear  cut  makes  recti tieation  of  the 
lateral  deformity  as  easy  as  the  correction  of  the  flexion,  but  when 
marked  deformity  exists  the  osteotome  may  he  driven  obliquely  through 
the  bone.     The  risks  attending  the  opei-ation  are  very  slight.      Heiuor- 
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rhage  is  very  rare — although  accidents  have  been  reported  from  pressure 
OD  the  femoral  vessels  by  sharp  edgea  of  bone.'  Marked  improvement  iii 
the  general  condition  of  the  patient  often  follows  the  operation.' 

The  ultimate  funetional  results  following  the  operation  are  excellent 
Although  there  may  be  no  motion  at  tlie  hi|j-joii]t,  the  Inmltar  vertehnt 
are  usually  more  movaljle  than  norm  ah  The  operation  is  indicated  in  all 
cases  of  severe  deformity  in  which  the  dis- 
tortion interferes  seriously  with  locomo- 
tion. 

Shorten  in;/  of  the  Z/m^.^- Simple  short- 
ening of  the  limits  after  hip-joint  disease 
and  after  excision  occurs  in  a  certain  num- 
ber of  cases;  nothing  can  be  done  to  pre- 
vent this  arrest  of  growth.  Prevention  of 
the  development  of  the  dise^e  and  such 
use  of  the  limb  as  is  compatible  with  safety 
of  the  joint  (inducing  pro]>er  circulation  in 
the  limb)  may  be  regarded  as  the  ouly 
means  at  our  command. 

Patients  with  much  shortening  *jf  the 
diseased  leg  vary  a  great  deal  in  the  relief 
afforded  l>y  a  high  shoe;  sometimes  they 
find  it  of  the  greatest  possible  b»^netit,  while 
at  other  times  it  is  a  constant  annoyaiice. 
The  shoe  can  be  raised  by  a  cork  Hole,  or 
more  cheaply  by  an  imii  or  woudeu  patten, 
or  by  an  ingenious  arrangement  in  which 
the  foot,  like  the  stump  of  an  amputated 
hmb»  fits  into  the  socket  of  a  specially  con- 
structed elongated  l>oot,  which  conceals  the 

1       .       ■  FIG,  :itii.— Marked  Amiphv  and  Short- 

BnOFLeniDg.  enlug.     <  naUv  lYlze  FuDd  V^-taiy:) 

DrUTBLE    liir    J>ISKASK. 

In  this  distressing  affection  little  diJiiculty  is  met  in  thorough  fixation 
of  the  patient.  By  the  ordinary  frame  and  liglit  traction  in  the  early 
stages  pain  and  deformity  may  be  prevented.  After  the  stage  of  spasm 
has  passed  the  patient  can  be  carried  aliont  in  a  double  Thomas  splint, 
and  when  convalescence  is  established  locomotion  with  protection  splints 
and  crutches  is  pkossible.  A  tniction  splint  on  each  leg  is  also  a  useful 
method  of  treatment.     The  chief  dithctdty  in  treating  double  hip  disease 

•  Post:  Ann.  Anat.  and  Surg.,  Jainiary*  1883,  and  Rev.  de  Chir.,  December,  1881  ; 
C.  T.  Pooro  I  "OHU?int>iHy  and  tlHteoclasis,"  New  York,  18a*, 
H;ol*nhwail:  Grth.  Trana.,  vol  xi  ,  p.  l'80. 


280 


ORTHOPEDIC  SURGERY. 


18  in  the  prevention  of  deform  it}',  not  during  the  active  stage  of  theifit* 

ease,  but  after  convaleseeuee  haa  been  established. 

Deformity  will  probably  not  occur  if  patients  are  kept  recumbent  for 
a  sufficiently  long  time  to  establish  a  perfect  cure.  If,  however,  they  9M 
allowed  to  walk  or  move  too  soou,  before  the  joints  are  thoroughly 
strong,  weight  iimst  necessarily  fall  upon  the  affected  limbs  in  walking. 
If  these  are  not  sufficiently  recovered  to  sustain  the  weight,  deformity 
will  ensue.  This  danger  may  be  avoided  by  keeping  the  patient  recum- 
bent a  sufficiently  long  time.  Even  with  very  little  motion  in  either  hip- 
joint  locomotion  is  often  possible,  although  the  gait  is  necessarily  re- 
stricted. 

Ex*  iSlnN  OF  THE  Hir-JolNT. 

This  method  of  treatment  is  based  upon  the  opinion  that,  when  a 
tuberculous  affection  exists,  repair  is  hastened  by  the  eradication  of  the 
diseased  portion.  Ex ei axon  is  less  to  be  advocated  at  the  hip  than  at  the 
knee  or  ankle,  for  the  reason  that  it  is  difficult  and  dangerous  to  remove 
the  acetabulum,  frequently  primarily  diseased  in  hip  disease. 

The  removal  of  the  acetabulum  has  been  recently  advocated  by  Kar- 
denlieuer,  but  the  mortality  of  the  j>rocedure  is  sufficiently  high  to  pre- 
vent its  employment  except  for  the  more  severe  cases. 

It  is  therefore  impossible  in  a  large  numljer  of  these  cases  entirely  to 
eradicate  the  tuberculous  disease  of  the  bone  by  excision,  and  ultimate 
cure  must  depend  u|_K>n  the  overcoming  of  the  tuberculous  process  by  the 
process  of  repair.     Excision  in  the  early  cases  is  therefore  not  justified 

when  conservative  treatment  can  be  carried 
out  for  a  sufficient  time  and  with  thorough- 
ness. The  removal  of  the  head  and  neck, 
moreover,  removes  from  the  socket  one  of 
the  supports  on  which  the  trunk  rests,  and 
the  hip  is  more  mutilated  than  after  the 
cure  by  the  natural  process  of  gradual  ah- 
sorption,  repair,  and  cicatrization,  which 
leaves  a  firm  though  possibly  ankylosed  hip. 
After  excision  the  hip  is  necessarily  muti- 
lated. The  operation  is  therefore  reserved 
for  the  severer  cases. 

Method  of  Ojierntion, — Of  the  incisions  in 
common  use  the  straight  external  incision  is 
the  one  most  commonly  used,  and  the  most^ 
serviceable,  V 

There  are  various  varieties  of  the  straight  incision  which  are  advo- 
cated by  different  surgeons.  The  incision  as  described  by  Sayre  should 
begin  at  a  point  midway  between  the  anterior  superior  iliac  spine  and  the 
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great  trochanter,  the  knife  being  pushed  directly  to  the  bone.  The  cut 
should  curve  to  the  top  of  the  trochanter  and  then  downward  and  for- 
ward, the  length  of  the  incision  being  from  four  to  eight  inchea,  OUier'a 
incision  is  less  curved  and  begins  four  fingers'  breadtli  below  the  crest  of 
the  ilium  and  the  same  distance  behind  the  anterior  superior  spine  of  the 
ilium.  It  is  then  carried  down  to  the  top  of  the  trochanter  and  follows 
down  over  the  shaft  of  the  femur. ' 

The  tissues  shouhl  be  incised  down  to  the  bone,  the  soft  parts  should 
be  divided,  and  the  capsule  opened.  It  is  best  to  incise  the  periosteum 
of  the  trochanter^  and  if  possible  with  a  periosteum  elevator  to  free  it 
with  its  musCDlar  attachments  from  tlie  bone.  Sometimes  the  whule  tro- 
chanter can  be  uncovered  in  this  waj* 

In  naing  any  of  these  incisions,  after  having  made  the  cut  down 
to  the  trochanter,  and  sepanited  tlie  periosteum  on  the  outer  side  so  far 
as  practicable,  th^  next  step  is  to  separate  the  soft  tissues  from  the  bone 
on  the  inner  side^  strippint;  back  the  periostenm  as  far  as  it  exists  as 
such.  In  advanced  rases  of  hip  disease,  however,  it  will  be  found  that 
all  that  it  is  ijracticable  to  do  is  to  clear  the  periosteum  from  the  outer 
aspect  of  the  trochanter  and  then  to  separate  the  muscular  attachments 
from  the  neck  of  the  bone,  keeping  the  knife  as  close  to  the  bone  as  pos- 
sible. Then  passing  the  tinger  around  the  femur  and  adducting  the  leg 
slightly  will  raise  the  head  of  the  femur  out  of  the  acetabulum,  and  the 
capsule  can  then  be  divided  and  the  head  of  the  femur  thrown  out  into 
sight  and  sawed  off,  or  the  section  can  l>e  made  by  a  small  saw  or  osteo- 
tome before  dislocating  the  bone  if  the  finger  is  kept  inside  of  the  neck 
of  the  femur  as  a  guard.  If  the  head  of  the  bone  is  dislocated,  it  is  more 
easy  to  see  the  limit  of  diseased  bone  and  to  make  the  section  well  in  the 
healthy  tissue.  The  objection  to  dislocating  the  head  of  the  bone  before 
section  is  that  fracture  of  the  diseased  and  atrophied  shaft  of  the  femur 
may  occur  if  it  is  done  roughly,  and  also  periosteum  may  be  stripped  up 
from  the  inner  aspect  of  the  shaft  and  cause  necrosis.  When  the  head 
is  adherent,  it  should  be  curetted  or  chiselled  from  its  place. 

The  acetabulum  should  be  examined  and  any  sequestra  removed  and 
any  carious  surface  shonld  lie  scraped  with  a  Volkmann's  spoon.  If  the 
acetabulum  is  perforated,  the  edges  should  be  chipped  off  until  the  point 
is  reached  where  the  jieriosteum  lining  the  pelvis  is  attached  to  the  bone* 
Bardeiihener  has  advocated  remo\'al  of  the  acetabulum.  In  severe  cases  an 
incision  along  the  iliac  crest  is  made  and  the  muscles  are  stripped  down 
aubperiosteally.  The  acetabulum  is  removed  with  a  chisel  or  chain  saw. 
In  eight  cases  he  removed  tlie  whole  acetabulum  and  five  recovered  while 
three  died,     Spreagel  has  done  a  similar  operation/ 

J  Brit.  Med.  Jour.,  July  20tb,  lS8i>,  p,  119. 

*  Deutflch,  uied,  Woch-.  Sepiember  2i>tli,  1898,  p.  186. 
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It  is  impossible  to  remove  all  of  tlie  tiiberciiloiis  material  in  escisioD  of 
the  hip;  aud  this  must  necessarily  lead  to  relapses  and  imperfect  results 
in  many  cases.  The  mere  removal  of  the  bead  of  the  bone  is  a  very  in- 
complete measure  for  the  eradication  of  tlie  disease  in  those  cases  in  which 
the  tuberculous  material  has  infiltrated  all  the  tissues  in  the  neighborhood 
of  the  joint.  In  many  eases  of  extensive  disease  it  is  not  easy  to  do  a 
subperiosteal  operation.  In  the  severer  cases  the  capsule  is  lax  and  par- 
tially destroyed  J  so  that  the  hnger  when  first  introduced  in  the  wound 
finds  the  head  of  the  bone  only  loosely  in  contact  with  the  acetabulum 
aud  dislocation  is  easily  accomplished.  The  bleeding  from  the  operation 
is  generally  trivial. 

Before  speaking  of  the  after-treatment  of  tlie  excision  woimd,  it  is 
necessary  U*  speak  of  other  incisions  recommended  for  excision  of  the 
hip. 

Jfiti'iinr  hfeismn, — A  simple  stj'aight  incision  may  be  made  from  just 
below  the  aufcerior  superior  spine  of  the  ilium  and  carried  downward  and 
slightly  inward  for  three  or  four  inches.  The  upper  two-thirds  of  this 
cut  should  reach  the  femur,  but  the  lower  third  should  be  more  superliciab 
The  capsule  in  this  way  will  have  been  divided  and  the  opening  into  it 
can  be  enlarged.  Then  with  a  narrow -bladed  saw  or  osteotome  the  neck 
of  the  femur  is  divided  and  the  head  removed,  but  the  Y-ligament  sliould 
lie  left,  as  far  as  possible,  intact.  It  is  said  that  the  anterior  incision 
heals  as  well  as  any,  and  that  there  is  no  trouble  about  drainage,  but 
drainage  of  course  is  not  so  free  during  the  recumbency,  which  neces- 
sarily follows.  Calot  advo<'ates  a  posterior  counter-opening  when  this 
incision  is  used,  niHer  exposes  the  trodianter,  divides  it  transversely  on 
a  level  witti  the  head  of  the  femur,  carrying  down  the  section  to  the  head 
of  the  femur.  The  two  halves  of  the  head  are  then  removed  and  the 
trochanter  is  replaced. 

The  experience  of  the  writers  leads  them  t>o  favor  tlie  posterior  inci- 
sion. 

After  the  operation  a  tube  or  a  strip  of  ga\ize  should  be  left  in  the 
most  dependent  angle  of  the  wound  and  the  rest  may  be  sewed  up  if  the 
tissues  are  not  too  much  intiltrated  with  the  products  of  infiamniation. 
A  heavy  antiseptiir  dressing  should  then  be  applied  and  the  child  should 
be  fixed  on  a  bed  frame,  which  may  be  widened  at  the  hips  to  allow  the 
change  of  the  dressings  withonl  altering  the  child's  position  or  disturbing 
the  joint. 

The  hip  should  be  tix£d  either  upon  a  frame  with  light  traction  or  in 
a  plaster-of-Paris  spica  with  the  limb  in  an  abducted  position.  As  soem 
as  it  is  practicable  the  child  should  be  allowed  to  move  about  with 
crutches,  wearing  an  appliance  to  prevent  subsequent  deformity,  a  trac- 
tion splint,  or  a  Thomas  hi|»  splint. 

The  mortality  immediately  after  the  operation  is  small  (7  per  oent), 
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provided  extensive  removal  {Le.f  uf  the  acetabiiluiii)  is  not  attempted; 
but  the  ultimate  mortality  some  time  after  the  ojieration  is  greater.  In 
2,404  cases  tabulated  liy  Wright  (l«otlx  l>efore  and  after  the  iiitrodaction 
of  antisepsis)  the  mortality  was  .'U  per  cent.  The  mortality  of  the  oper- 
ation cannot  fairly  he  judged  hy  generalizing  from  the  results  of  opera- 
tion lief  ore  the  introduction  of  antiseptii^  surgery.  Leisriuk's  tables  of 
operations  done  without  antiseptic  precautions  set  the  death  rate  at  tl'lM 
per  cent.  Unlhertson  tabulated  418  cases  with  41J>  per  cent  mortality. 
Sayre's  75  cases  gave  lU.T  per  cent.  These  were  all  without  antisepsis, 
lender  modern  methods  the  following  groups  of  cases  give  the  re- 
ported mortality : 

Volkmaun/'  .         .         .         , 

KorrtV        ...... 

(irosch,'      ,,.... 

Alexander,  .  .  ,  .  . 

Children's  Hospital,  Boston,* 
Hospital  for   Knptured  and  Crippleil^ 
New  York  (Townaend  ^),     . 


flunw. 

IVr  t^FDl. 

48 

25-;io 

;ia 

4.S.5 

1(56 

mj 

m 

:to.5 

:*{) 

44J) 
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In  the  last  two  series  of  cases  ultimate  results  were  reported. 

An  analysis  of  H>0  cases  of  excision  of  the  hip  by  Mr.  Wright,  oper- 
ated on  since  the  introduction  of  antiseptic  surgery,  gives  the  following 
results,  up  to  the  time  at  which  the  patients  were  last  seen:  17  soundly 
healed,  57  unhealed,  13  dead,  5  dying  or  going  down-hill,  2  in  a  !»ad 
condition,  1  might  need  amputation,  4  had  undergone  amputation,  1  re- 
cent case  doing  well.  As  this  talde  includes  just  100  cases,  the  percen- 
tage results  are  apparent  at  a  glance. 

The  cuMses  of  tieath  after  excision  of  the  hip  are,  aside  from  the  small 
per  cent  caused  by  tbe  shock  of  the  operation,  due  to  the  same  causes  as 
in  hip  disease  not  treated  by  excision,  and  it  is  certainly  not  true,  as  has 
been  elaimedj  that  excision  of  the  hi[j  is  a  preventive  of  systemic  infec- 
tion. That  general  tuberculosis  and  tulierculons  meningitis  supervene  in 
a  certain  proportion  of  cases  of  hip  disease  is  a  fact  well  known.  In 
the  Alexandra  Hospital,  from  lS(i7  to  1879,  there  were  -M  deaths  from 
tulierculons  meningitis  in  ♦^H4  cases  of  hip  disease.  There  were  in  these, 
200  suppurating  cases  with  1*»  deaths  (G.15  per  cent),  and  124  cases  with 
7  deaths  (5.G  per  cent).  In  these  cases  the  treatment  was  conservative 
throughout.  The  risk,  therefore,  is  a  small  one  even  in  serious  suppura- 
tive cases  treated  conservatively.  Uonsiilering  groups  of  cases  treated  by 
excision,  Mr.  Croft  reported  4o  cases  with  a  mortality  of  4.4  per  cent  from 
tuberculous  meningitis.     Kdnig,  speaking  from  a  very  large  experience  in 


»  Verhdl.  d.  DeiU^cb.  Ges.  f.  Chir.,  1877.  oO. 
'CetU,  f.  Chin,  1882,  p,  228. 


n>eiusch.  Zeii.  f.  Chir.,  xxU.,  149, 
■^Ortb.  Trans,,  vol.  x. 
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excisions,  stated  that  the  hope  of  immunity  from  tuberculous  iiifectioo 
had  not  been  gained  by  resectiou,  even  by  antiseptic  resection.  OC  21 
hip  excisions,  47. t>  per  cent  had  died  of  tuberculosis  in  four  years.  Cau- 
mont  found  no  j^reventive  eflVet  in  his  eases  of  resection.  Of  26  cases 
treated  conservatively,  one-fiftb  died  of  tuberculous  disease;  while  of  12 
cases  resectedj  one-third  died  of  tubei-culous  infection.  Mr.  Barker,  an 
advocate  of  excision,  in  his  lecture  at  the  Royal  College  of  Surgeons  \n 

1888  on  the  treatment  of  tuberculous 
joint  disease,  said  that  in  no  less 
tlian  10  per  cent  of  all  deaths  fol* 
lowing  excision  ''  rapid  miliary  tu- 
Ijerculosis  supervened  in  such  a  way 
as  to  suggest  strongly,  if  not  to 
prove,  that  the  surgical  interference 
was  the  cause  of  the  generalization 
of  the  disease/' 

The  statistics  of  Wartniann,  based 

upon   8;{7    resections,  show   that  at 

least  1(>  per  cent  of   all  the  deatlis 

are  caused  by  rapid  general  niiliaiy 

tuberculosis,    coming   on  in  such  a 

way  that   it   is    strongly    suggested 

that  the  surgical  interference  stood 

in  a  causative  relation.     This  point 

hiis   been   of  lute  often   alluded  to, 

and  the  lesson  to  Ije  drawn  is  that 

in  excisions  the  work  should  be  done 

cleaidy,  witli  as  little  tearing  of  tis- 

^     sue  and  opening  cjf   lymphatics    aa 

may  be,  with  the  most  careful  and 

constant     irrigation.       It     may    be 

stated  then,  in  lirief,  that  resoctioa 

,^       of  the  hip-joint   an  an  operation  is 

attended  by  an  immediate  fatality  of 

alKiut  7  per  cent.     The  mortality  of 

the  disease  after  the  operation  caouot  be  estimated  as  less  than  2U  to 

30  per  cent,  and  wlien  cases  are  followed  up  for  several  years  it  is  higher 

still. 

Functional  Heaultfi. — After  excision  of  the  hip-joint  the  mechanical 
conditions  are  not  favorable  to  the  formation  of  a  firm  joint  After 
operation  the  head  of  the  femur  is  gone  ami  part  or  all  of  t!ie  neck.  The 
capsular  ligament  is  destroyed,  and  the  upper  end  of  the  femur  lies 
loosely  against  the  ilium — perhaps  at  the  acetabulum,  perhaps 
where  else,  and  out  of  this  very  uncertain  contact  a  new  joint 
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Fig.  2*kl,^L»ite  Eiclslouaf  Hip.     "  1  i 
tliuliy  r*^*rf«_'C't.    (Same  i-aM?  ii.i  i  i\i. 


aps   some-         I 

J 


Ft«.  364.— lAte  ExcJsIeJO  of  Hlii,    Mr>t1<fn  prartk-ally  perftjct, 

i^artilage  antl  new  fibmua  tissue,  Imt  the  usefulness  of  the  limli  after 
Buceessful  excision  is  leas  than  after  recovery  under  non-operative  treat- 
ment. In  some  instances  a  limb  which  was  in  excellent  condition  im- 
mediately after  the  operation  lie^omes  ultiinately  entirely  useless.  An 
iliustratioD  of  this  was  reported  by  one  of  the  writers'  in  a  patient  seen 
five  years  after  excision.  In  Culbert'son's  tables^  the  caae  is  reported  as 
follows:  *'  {Nu.  4*14.)— Recovered  in  six  and  two-thirds  months  j  ooe-half 
inch  shortening,  almost  perfect  motion.  Last  heard  from  six  and  two* 
thirds  months, "  Though  the  limb  at  the  time  of  the  patient's  reported 
condition  of  cure  was  in  a  favoralde  condition,  five  years  later  the  boy 
could  only  touch  the  floor  with  the  toes  of  his  affected  limb,  and  was 

»N.  Y,  M»d.  Joiir.»  April,  1879.       »Tntni.aotioiui  Am.  Med.  Assa.,  1870,  p.  142. 


unalile    to    walk    witiiout   crutch    or   cane    and    t^ould    liear  little  or  no 

weight  on  the  affect^ed  liiulu 

It  is  difReult  to  determine  detiiiitely  how  large  a  proportioa  uf  useful 

limhs  ultimately  result  io 
cases  in  which  recovery 
has  taken  place  after  ex- 
cision of  the  hip.  Elt)en* 
traced  out  Gl  case^  and 
f<nind  that  41  conhl  walk 
without  any  apparatus,  15 
coul<l  walk  uuly  Uy  the  aid 
of  apparatus,  arul  5  could 
nut  walk  at  all.  The  Clini- 
cal Society's  committee  in- 
vestigated very  carefully 
12  cases  which  were  cured. 
Two  CO  111  d  stand  and  hop 
on  the  excised  limli,  4 
c  u  n  I  d  stand  lirmly^  A 
weie  able  to  stand  V>ut 
nt^t  tirmly,  1*  ctmld  not 
stand, 

Sheiman'  reported  64 
cases  of  excision  with  1.3 
death.s.  Of  G  the  condi- 
tion was  not  known  (22 A 
per  cent).  Of  32  cas^s 
reported  in  a  table  the 
following  was  the  condi- 
tion of  the  cases  seen  at 
least   four  yeai*3  after  op- 

Fio.  206.  ^ijitP  Eidslon  of  Hip.    Result  fair.    Walks  with  e ration  * 

iipfjumlufi^  but  Uiiii«*.    (Fbk  Prl^i*  Fund  Fj«iajr.i 
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0. 


Ttiiie  sliiri? 

Sbflrtf-n- 

r...     I 

Upi^mllou 

1n^. 

u-nttJorL 

Vwirev 

UirbHiu 

n«jmwu 

8 

21 

180     1 

7 

2 

100 

6 

n 

180 

5 

n 

180 

5 

5 

145 

H 

1 

180     I 

Ftexkm. 


130 
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80 
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10 
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ProgrvanUm. 


Nearly  eqimL 
One  cmtch. 
Nearly  etiaaL 
El]  II  a  I 

rrutches. 
Equal . 


None. 

Medium. 

Slight. 

i  Slight. 


'  Reporltid  by  iieighborH  to  be  able  to  walk  and  run  like  other  bojrs. 


1  Cent,  f.  Cliir,,  1879,  No.  2;  Med.  Times  and  Gaz.,  November  3d.  1877. 
'Orlh.  Trans.,  voU  vi.,  p.  124. 
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In  a  similar  series  from  the  Hospital  for  the  Ruptured  and  Crippled 
the  following  tables  are  of  interest  in  cases  not  less  than  four  years  after 
operation : 


•3s      S^l    i     ^ 

^c   Pja  I  §, 


w 

4 

4 

H 

»;* 

•  » 

1<» 

7   1 

() 

4.^ 


180 

\m 

180 
180 


I  'l 


I4r, 

180 


130 
00 
00 

100 

"m 

120 


;io 

0 
80 
10 


4*") 


Pn>(;re8Bl4)D. 


Limp. 


Nearly  equal.     ;  Bad. 

Uses  one  crutch 

Nearly  equal.     '  None. 


Equal. 


Uses  crutches. 
Equal. 


I  Medium. 

!  Slight. 

siisht. 


m 


U 


PI 
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*  Neighbors  report  him  to  be  in  splendid  health,  able  lo  walk  and  run  like  other  boys. 


Table  Showing  Shoktexing,  Motion,  Number  of  Sinuses  Present, 
AND  Angle  of  Greatest  Extension  in  12  Cases  of  Excision. 
(From  Townsend's  Series.') 


8 
0 

10 

11 
12 


Date  of  Operation. 


June  13th,  18iK) 
December  5th,  1800 
FebruaiT  10th,  1801 
April  24th,  1801 

June  2d,  1801 

September  8th.  1801 
April  18th,  1802 
July  1st.  1802 
October  7th.  1802 
December  0th,  181>2 
Januarj'  21st.  18a3 
February  24th.  181« 


Shortening  After  Excision   (TownsendN  Series). 


Shorteniug  noted  6  years  after  operation, 


Average,   .         .         .         .         . 
Shortening  noted  6  years  after  operation, 


Average, 


.  4      inches  in      1 
.  3  "        "       1 

.  2\         "        ''       1 


.  3.16  inches. 

.  4        inches  in 

.  3 

.  2.68  inches. 


>  W.  R.  Townsend  :  Orth.  Trans.,  vol.  x. 
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2 
12 


111  a  seriea  of  Hn  eases  of  excision  of  the  hip  done  at  the  ChildreD^g 
Hospitid  from  1ST7  to  1895  it  was  possible'  to  report  on  the  condition  of 
10,  four  years  or  moi-e  after  operation.  The  interval  ranged  from  lour 
to  fourteen  years.  One  had  his  hip  amputated  later,  a  second  was  iu 
poor  general  condition^  Init  with  the  exception  of  the  am|>utat©d  case  no 
one  of  the  patients  used  a  cajie  or  crutch ;  one  had  G  inches  of  shorteningi 
one  r»,  one  4,  one  had  2  inches,  and  three  had  only  1  inch.  The  amount 
of  motion  in  Hex  ion  m  those  of  tlie  lu  cases  in  which  it  was  recorded  was 
as  follows:  None,  25%  40%  45%  60%  65%  80^ 

The  indications  for  excision  can  V>e  stated  as  follows : 

1.  Wheji  conservatism  is  impossible  owing  to  lack  of  facilities  for 
thorough  treatment,  and  the  afifection  is  rapidly  progressive* 

2.  When  a  progressive  destructive  process  has  continued  in  the  hip- 
joint  unarrested  by  the  most  favorable  conditions. 

3.  When  the  process  is  bo  acute  that  it  threatens  not  only  the  de- 
struction of  the  joints  but  endangers  life. 

4.  When  an  extensive  sequestrum  is  present.  ' 
European  surgeons  apparently  resect  a  larger  proportion  of  casea  than 

would  l>e  the  case  under  the  indications  just  given. 

Vincent,  of  Lyons,  in  2.'i3  eases  of  hip  disease  treated  at  the  Charity 
Hospital  resected  52  (22.3  per  cent). 

Basse  believes  that  conservative  measures  can  Ije  followed  in  75  to  80 
per  cent  of  all  cases  (leaving  from  20  to  25  per  cent  of  cases  for  excision), 
an  estimate  practically  the  same  as  Vincent's. 


'IdOvettf  Orth.  Tran«.,  voL  x. 


B<JSton,  in  1,100  cases, 
50  were  resected,  being 
at  the  rate  of  4,5  per 
cent. 

It  must  be  Ixjrne 
in  mind  that  results 
as  to  mortality  after 
early  excisions  (before 
extensive  destruction 
in  the  bone  has  taken 
place)  are  much  more 
faForable  than  after 
late  excision,  as  has 
been  ahowu  in  the  fig- 
ures of  Groseb.  The 
results  of  careful  con- 
servative treatment,  if 
carried  out  for  a  long 
time,  are  superior  to 
those  after  excision  in 
a  majority  of  cases, 
and  when  conservative 
treatment  ia  practica- 
ble it  should  be  pre- 
ferred. The  functional 
results  of  conservative 
treatment  so  far  as 
formulated   in    groups 

of  cases  treated  by  this  method  have  been  discussed  under  the  head- 
ing of  prognosis  in  this  chapter.  In  large  hospitals  or  among  a  poor 
and  unintelligent  class,  conservative  treatment  is  sometimes  iujprac- 
ti cable,  and  in  such  cases  excision  is  resorted  to  earlier  than  would 
otherwise  be  justifiable,  and  the  results  gained  are  more  satisfactory 
than  when  the  operation  is  deferred.  It  must  be  evident,  in  com- 
l)ariiig  the  mortality  and  the  results  of  excision  of  the  hip  with  the  uior- 


Fio.  gUtt.— Lute  EJtcliilon  of  Hip.    Mntlon  jn  tlexinn  tW 


»  Cent.  L  Chir.,  181M-1MJ ;  Cnni^T^s  <le  Chir,,  Pr<u\  verbale,  481  ;  "Coxalgie  Tuber* 
culeujBe,"  Paris;  Jourii.  cle  M^d.  et  du  rbir.,  Annalee,  iv.,  3,  201;  Coiigi^a  ¥i\  de 
Ch\r.,  mm,  ix.,  l&S;  Jalajsfuier:   Thfese  d'Ag.,  Paris,  18tt8 ;  Arcbiv  1  kliii.  Cbii., 
xxiv,,  4,  71JJ. 
19 


I  .\di4lorj.    Prx>r  rrtiult.    Nutin^Mtm.    Hlji  i«iliJful,     Walk*  wlib  splint, 
sluit;  u|*tipiiUi>a,    (L  blldrt^a*8  lltjtspHiit  R*?purt.} 

usefulness  in  late  cases  of  liip  disease,  when  it  becomes  distinctly  a  1 
Baving  procedure,  and  in  severe  cases  at  an  early  stage  when  no  ho 
treatment  or  atlt^quate  liospital  treatment  for  a  long  time  is  practicable. 

Although  the  writers  have  been  able  tt»  gain  thoroughly  satisfactorj 
results  after  excision  of  the  hip,  and  in  a  few  instances  have  had  reaaoii 


Wm.  iMHb— Lata  ExeMou  ur  Ctit?  Hip.    Bad  i^ult     (^nuui^t  wiiLk  without  irukh.    iViikv  Prlae  Funi 

Easily.  > 


to  regret  nut  having  resorted  earlier  to  excision  in  cases  in  which  conser*^_ 
vative  treatment  proved  unsatisfactory,  yet  after  years  of  careful  experi^H 
ence  in  the  treatment  of  hip  disease  by  both  conservative  and  oi)erativ« 
methods  they  would  unhesitatingly  record  their  opinion  that  the  conserva-. 
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tive  method  of  treatment  ia  preferable  to  the  operative  and  that  resectioa 
is  needed  only  in  exceptional  cases. 

Other  operative  procedures  can  be  spoken  of  very  briefly. 

Trephining  into  the  head  of  the  bone  was  proposed  by  Fitzpatrick  in 
18*>7,  who  trephined  for  a  short  distance  into  the  great  trochanter  and 
then  attempted  the  destruction 
of  the  diseased  focus  in  the 
head  of  the  feraurT  by  treating 
the  bott<jm  of  the  cavity  thua 
made  by  inserting  a  stick  of 
potassa  cum  calce.  The  same 
end  may  be  reacked  by  tunnel- 
ling through  the  trochanter 
into  the  head  of  the  femur 
with  a  drill  or  gouge  and  evac- 
uating any  tuberculous  material 
there.  The  operation  is  a  ser- 
viceable one  and  often  affords 
relief.  It  is  especially  indi 
cated  in  acutely  painful  condi- 
tions  of  the  jnintj  as  it  relieves 
tension   and   alforda  drainage. 

Inctsion  of  the  J t tint, — In- 
cision into  the  hip*juint  is  of 
use  sometimes  in  checking  un- 
controllable night  cries,  and  in 
cases  of  exquisite  sensitiveness 
of  the  joint  in  which  tension  of 
the  capsule  may  be  supposed  to 
exist.  A  straight  incision  is 
made  behind  the  trochanter 
major,  and  after  the  division 
of  the  muscles  the  finger  can 
be  thrust  down  to  the  joint, 
and  on  it  as  a  director  the  capsule  can  be  opened.  The  benefit  from 
simple  incision  will  not  be  found  to  be  great  in  severer  casfs, ' 

Amputation. — The  question  of  amputation  of  the  diseased  limb  alone 
remains  for  consideration. 

Neglected  cases  of  hip-joint  disease  occasionally  present  themselves, 
in  which,  owing  to  extensive  tuberculous  disease  of  the  pelvis  or  in  the 
length  of  tlie  femur,  excision  offers  no  chance  for  a  cure;   in  other  in- 


Fio.  M1.-Tl»ull  of  Ulp  Exctaion  ^  n  L«e-»ving 
Me«g«rv,     ii\w  year  after  niH^rutlou.     (PLike    Ph/i? 


>  E.  H.  Bradford :  Bostou  Med.  and  Burg.  Jour.,  August  lUth»  1886 ;  Boat  Med. 
"and  8iirg.  Journal,  April  2«th.  1885,  392. 
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stances  excision  has  failed  to  arrest  the  destructive  process  in  th©^ 
and  the  surgeon  is  left  to  choose  l>etween  surrendering  the  patienl^ 
lingering  and  wretched  death,  ami  tlie  very  radical  measure  of  amputatio 
at  the  hip-joint  In  making  this  choice  he  needs  information  as  to  the 
chaocea  of  recovery  offered  by  amputation,  and  if  the  operation  is  de- 
cided on,  as  to  the  best  method  of  procedure.  The  former  CAunot  be 
found  in  the  ordinary  tables  of  mortality  after  amputation,  as  it  would 
appear  that  the  risk  of  death  is  greater  when  this  operation  is  performed 
after  injury,  or  for  the  removal  of  tumors,  than  when  the  patient  is  freed 
by  the  amputation  from  an  extensively  carious  and  \iselesa  limb,  which 
has  itself  served  as  an  impediment  to  recovery. 

Ashhurst '  collected  tM  cases  of  primary  amputation  at  the  hip-joiot 
for  hip  disease,  and  a1  after  excision,  and  fo^md  11)  deaths.  This,  reject- 
ing r>  cases  in  which  the  result  was  undetermined,  would  give  a  mortahty 
of  32  per  cent/  The  death  rate  of  amputation  at  the  hip- joint  aft-er  in- 
jury is  7(K1)  per  cent,  and  for  disease  in  general,  42,6  per  cent. 


List    uf    Awin  tations    at  thk    Hip-Joint    vim    Hip    Diskase,  kot 
In-  Lt  »ED  ly  AsHHURST^s  Tables. 


No.  ' 

Siii^gmm. 

RecoveretL 

Ker«n«tit<«. 

1 

Beddard. 

British  Meilical  Joiirnah  June  7ll»,  1S84.  p,  1080, 

2 

Bradford, 

*'            Boston  Med.  and  Sar^^  Jounml,  Uac.  lUb/l8H4,  p, 

o(k. 

3 
4 
& 

F.  Jordan, 

Died.            Britieh  Medical  Journal,  1(k\  cit. 

.4 

Recovered.        '^             .*            .*              ..                               j 

^ 

6 

Lediard- 

a 

■ 

1 

7 

Lktlewood. 

*t 

n 

8 

Lloyd. 

li 

il                                .k                             44 

!> 

Liitz- 

** 

St.  Louis  Med.  and  Surg.  Journ.,  1870.  xxxvii..  j*. 

/itfO. 

10 

Machireiu 

n 

Britirth  Medical  JouniaT,  loc,  cit. 

11 

*i 

ii 

a                     .k                   4*                      n 

1^ 

Marshal  L 

li 

British  Medical  Journal,  1885,  xliv.,  p.  220. 

i:j 

.1. 

k* 

4»                                4«                             4»                                 44                 4«                           i^ 

U 

*' 

41 

4fc                            it                        44                             «4               i4                        ti 

1& 

ti 

t( 

4t                             .4                           4  4                               ..                 t»                          ht 

16 

*^ 

u 

4i                                i4                            4.                                 *k                 ,*                           i( 

17 

t4 

t( 

44                              44                           14                               .4                 .i                          %t 

18 

Mj*v. 

•* 

British  Medical  Journal^  Jnne  7th^  1B84,  p.  1080. 

in 

PUeher. 

*l 

44                                k^                            k4                                 44                                  ».                             t« 

20 

Koddick. 

Died, 

Philadelphia  Medical  News,  1886,  xlvL,  p.  220. 

21 

ShiUer* 

Recovered. 

Clinical  Socieiy  Transactions,  1882-83,  xvL,  p.  88 

22 

S|M>fTurlh. 

41 

British  Medital  Jonrna!,  1884,  p,  1080. 

According  to  Ashhnrst,  in  60  cases  there  were  19  deaths;  in  th©  table 
of  later  cases,  22  cases,  with  3  deaths ;  making  a  total  of  82  cases,  with 
22  deaths;  giving  a  mortality  of  27  per  cent,  and  in  the  22  more  recent 
cases,  not  before  1880,  a  mortality  of  only  14  per  cent.       Still  more 

^"luteniational  Encyclopedia  of  8tirgerj\"  voL  iv.,  p.  501. 
'One  of  thefi«  nineteen  fatal  cases  (that  of  Buffos)  should  strictly  be  conBider^ 
an  operative  succeM,  as  death  did  not  take  place  till  tliree  uioutba  after  the  opetmtliML 
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Bcentlj  the  statistieg  of  Wyetli '  aiid  Levison*  show  a  mortalit}'  for  the 
operation  by  Wjeth'a  method  of  11  in  Bo — 15.2V*  per  cent.  In  retient 
priea  in  which  other  methods  have  been  used  the  mortality  remains  con- 
fciderably  higher  than  this.'  The  mntilatioo  which  results  is  the  chief  ob- 
ection  to  the  operation,  and  ia  bnt  partially  met  by  an  artificial  limb.  Aa 
indoubted  reformation  of  booe  has  taken  place  in  the  case  operated  upon 
by  one  of  the  writers. 

Absolute  economy  of  blood — of  the  ntmost  importance  in  all  hip  am- 
putations— is  vital  in  cases  reduced  to  the  physical  extremity  seen  in 
ses  of  hip  disease  undergoing  this  operation.  The  method  of  disarticu- 
iting,  so  popular  in  the  operating  classes,  and  known  as  Lisfraoc^s  meth- 
is  not  readily  done  if  an  elastic  tourniquet  is  used.  To  check  all 
deeding,  it  will  be  found  most  convenient  to  amputate  as  if  at  the  upper 
irt  of  the  thigh,  and  tie  all  bleeding  points^  removmg  the  remainmg 
ragment  by  a  lateral  incision.  Or  a  lateral  incision  ia  made  aa  in  exci- 
fcion  of  the  head  of  the  femur,  the  head  of  the  femur  is  excised  in  order  that 
may  be  out  of  the  way,  the  lateral  incision  is  prolonged  and  the  shaft 
the  femur  separated  for  two  or  three  inches  in  its  length  from  the  sur- 
"rounding  muscles,  taking  care  that  the  periosteum  remain  with  the  mus- 
cles. A  circular  amputation  of  the  thigh  13  then  done,  the  bone  sawn 
through,  or  if  entirely  freed  from  the  surrounding  tissues  by  the  lateral 
incision,  pulled  ont  from  the  flaptj.  The  vessels  are  tied  and  the  tourni- 
quet is  removed. 

For  controlling  hemorrhage  neither  digital  conxpression  nor  abdominal 
tourniquets  are  to  be  trusted,  although  the  former  can  be  used  in  children 
with  less  risk  than  in  adults.  A  more  serviceable  way  is  that  descrilied 
by  Jordan  Lloyd/ 

The  limb  sliould  be  elevated  and  stripped  of  blood,  and  an  elastic 
'mndage  is  doubled  and  passed  between  the  thighs,  its  centre  lying  be- 
tween the  tuber  ischii  of  the  side  to  be  operated  upon  and  the  anus.  A 
pad  in  the  shape  of  a  roller  bandage  is  tied  over  the  external  iliac  arter}^ 
the  ends  of  the  rubber  are  drawn  tightly  upward  and  outward  (one  in 
fit>nt  and  one  behind)  to  a  point  above  the  centre  of  the  iliac  crest  of  the 
same  side.  The  front  part  of  the  band  passes  across  the  compress,  the 
baik  part  runs  aeruss  the  great  sciatic  notch  and  prevents  bleeding  from  the 
branches  of  the  internal  iliac.  The  ends  of  the  bandage  are  tightened, 
and  should  be  held  by  the  hand  of  an  assistant  placed  just  above  the  centre 
of  the  iliac  crest. 

The  danger  of  hemorrhage  may  be  still  further  diminished  by  trans- 
fixing the  thigh  from  side  to  side  above  the  line  of  incision  and  securing 


*  Wyeth  :  Ann.  of  Sarger>^  3tiv.,  1897,  127. 

*Levi«cin:  Jour.  Am.  Med.  Assn.,  Juoe  24lli»  1899,  p.  142S. 

^Erdman:  Aon.  of  Siugery,  Septemberi  18i>5.         <Lancet>  May  2i^ik,  1883* 
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pressure  with  a  steel  ekewer  passing  under  the  vessels.  If  rubber  tubiDg 
be  passed  tightly  aiound  the  enda  of  the  skewer  over  the  ant-erior  surface 
of  the  thigh  the  front  vessels  can  be  compressed  and  the  same  method 
can  be  applied  to  the  posterior  vessels  (Wyeth's  method).  The  operatioo 
in  this  way  can  be  performtjd  without  the  loss  of  any  appreciable  amoont 
of  blood,  and  there  is  time  for  due  deliberation,  as  there  is  no  danger  of 
a  death  upon  the  table  by  a  sudden  gush  of  hemorrhage. 

The  opeiatiou  of  amputation  at  the  hip-joint  has  been  performed  three 
times  at  the  Boston  Children's  Hospital  in  extensive  disease  of  the  hip 
and  pelvis,  with  operative  suceesa  in  all,  but  with  ultimate  death  from 
amyloid  disease  in  two  cases.  Ultimate  recovery  took  place  in  one  who 
grew  to  manhood  and  at  twenty  wore  an  artificial  limb  fitted  to  a  stump 
in  which  reformation  of  the  bone  took  place  from  the  periosteum. 

The  following  conclusions  would  appear  to  be  justified :  amputation  at 
the  hip-joint,  in  hip  disease,  should  be  regarded  as  the  very  last  resort, 
contraindicated  by  extensive  amyloid  degeneration  of  the  viscera,  or  a 
morihnud  condition  of  the  patient.  The  chaoces  of  mortality  are  not 
greater  than  those  in  amputation  of  the  thigh  in  general,  and  the  chaooes 
of  a  permanent  cure  (barring  the  mutilation)  would  appear  to  be  greater 
than  after  excision  at  the  hip- joint.  The  amputation  should  be  done 
subperiosteally  whenever  it  is  possible.  An  elastic  tourniquet  with 
transfixion  by  long  needles  gives  the  best  means  of  preventing  hemor- 
rhage. Preliminary  excision  of  the  head  of  the  femur,  in  freeing  the 
upper  part  of  the  shaft,  will  be  found  to  facilitate  the  amputation. 

Sit  m  mar  If.  —  It  is  difficult  to  summarize  the  treatment  of  hip  disease, 
for  the  rcastui  that  eases  differ  greatly  in  severity  j  some  needing  recum* 
lieucy  for  a  very  long  period,  owing  to  a  severe  degree  of  sensitiveness  or 
,to  the  activity  of  the  ostitis,  while  m  other  cases  ambulatory  treatment 
wit!i  pro|^)er  appliances  is  suffiricut  without  recumbency. 

The  proper  treatment  of  hip  disease  is,  therefore,  not  the  exclusive 
use  of  any  splint,  but  the  use  of  such  means  as  may  meet  the  indications 
as  they  are  present.  During  tlie  acute  stages,  the  hip-joint  should  be 
fixed  efficiently  in  bed.  This  implies  the  use  of  thorough  traction.  Con- 
tinued confinement  to  bed  is  not  beneficial  to  the  general  condition  of 
tuberculous  patients,  except  temporarily  during  the  acute  stage;  and  aa 
soon  aa  the  acute  symptoms  have  subsided  the  patient  should  be  allowed 
lo  go  about  with  the  hip  thoroughly  protected  against  jar  and  spasm. 
Thia  can  be  done  by  means  of  a  traction  splint,  if  efficiently  applied^  with 
at  first  the  additional  protection  from  crutchea. 

If  the  acute  symptoms  return  under  this  method,  thorough  rest  in  bed 
is  agaiti  indicated  in  addition  to  efficient  traction  and  fixation.  If  the 
acute  symptoms  diminish  and  there  is  less  muscular  rigidi^  at  the  hip- 
joint,  greater  freedom  can  again  l>e  allowed,  and  eventually  traction  dia- 
continued,  and  the  joint  merely  protected  from  jar.     This  should  be  ooor 
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tinued  so  long  as  there  is  any  danger  of  recurrence  of  active  symptoms 
or  tendency  to  contraction. 

In  brief)  the  hip  should  be  fixed  as  long  as  it  is  sensitive^  should  be 
protected  and  distracted  as  long  as  there  is  muscular  spasm,  and  protected 
as  long  as  it  is  weak.  The  best  results  are  attained  only  by  thorough 
treatment  for  a  year  at  least,  and  careful  supervision  and  protection  for 
two  or  three  subsequent  years.  Distortions  of  the  limb  should  always 
be  corrected  as  they  occur.  In  many  cases  some  motion  can  be  saved  at 
the  hip-joint  if  treatment  is  not  discontinued  too  soon.  Abscesses  can  be 
treated  on  general  surgical  principles.  Eadical  operative  measures  are 
needed  only  in  exceptional  cases  if  thorough  conservative  treatment  can 
be  secured.  Out-of-door  air  and  the  best  obtainable  surroundings  are  of 
great  importance. 


Acute,  subacute,  and  clironic  synovitis  of  the  hip-joitit  occur  at  timet. 

Acftte  si^novitis  occurs  as  the  result  of  trauma,  and  after  dislocations  of 
the  joint;  acute  synovitis  of  the  !iip  occurs  at  times  in  rheumatism  (mon- 
articular or  iwjlyartieular),  in  gonorrhoea,  and  under  the  same  conditions 
existing  in  other  joints  in  general. 

The  symptoms  of  acute  synovitis  of  the  hip-joiot  are  not  to  be  distia- 
guiahed  from  those  of  acute  hip  disease  in  many  instance's.  More  or  less 
complete  museular  hxation,  pain  on  motion,  atrophy  of  the  muscles,  and 
even  night  cries  may  be  present. 

C!hronic  synovitis  of  the  hip-joint  results  most  often  from  a  oOQtinU' 
ance  of  the  acute  form.  A  chronic  sprain  of  the  hip  is  often  the  accom* 
pan  uncut  of  tbe  convalescence  from  impacted  fracture  of  the  neck  of  the 
fenmr.  In  the  case  of  a  young  man  under  the  observation  of  one  of  the 
writers,  months  after  all  bony  repair  bad  been  ended,  a  chronic  synovitis 
of  the  joint  persistedt  which  was  relieved  by  treatment  protecting  the 
joint.  The  extent  of  the  synovitis  and  its  course  depend  much  upon  the 
nature  and  amount  of  the  injury  and  the  condition  of  the  patient.  In 
patients  with  tuberculous  predisposition,  such  injuries  may  produce  tuber- 
culous joint  disease.  In  most  cases,  a  synovitis  passes  away  without  per- 
manent injury. 

iJiuf/nmU* — In  the  adult,  chronic  synovitis  might  be  diagnosticated 
after  a  severe  sprain  of  the  joint  in  which  the  symptoms  of  an  acute  syno- 
vitis had  clearly  been  present  and  had  passed  on  to  the  chronic  stage. 
When  there  is  much  distention  of  the  capsule,  a  welling  may  be  found  in 
tlie  groin  beknv  Toupart's  ligament  and  behind  the  great  trochanter. 
Flexion  of  the  thigh  is  generally  present,  due  to  muscular  fixation  holding 
the  thigh  in  that  position.     The  atfection  is  not  common  even  in  adults. 

In  children  the  diagnosis  of  synovitis  of  the  hip-joint  should  be  made 
only  when  recovery  has  occurred  in  a  few  weeks  and  has  proved  perma- 
nent. 

2>eatmenL--Th&  treatment  can  be  summed  up  in  a  very  few  words* 
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In  children  cases  uf  synovitis  of  the  hip-joint  are  to  be  treated  in  the 
same  way  as  cases  of  tuberculous  ostitis. 

Gases  in  aduUa,  which  are  clearly  to  be  recognized  as  synovitis,  should 
be  treated  by  rest  to  the  joint,  including,  if  necessary,  either  traction  or 
protection  by  apparatus,  and  connter-irritation,  blisters,  etc.,  back  of  the 
trochanter.  And  every  care  should  be  taken  to  guard  against  using  the 
unprotected  limb  too  soon. 


Arthritis  Deformans. 

Arthritis  deformans  of  the  hip-joint  is  an  affection  which  is  not  un- 
common in  patients  above  the  age  of  forty-live.  It  may  occur  as  a  mon- 
articular aifection  or  in  connection  with  a  simultaneous  affection  of  some 
of  the  other  joints, 

Patkofof/i/  and  Etkdofji/. — \\Ti en  affecting  the  hip  it  is  known  as  senile 
coxitis,  malum  coxie  senile,  chronic  rheumatoid  arthritis  of  the  hip,  etc. 
It  begins  in  many  cases  insidiously,  while  in  others,  and  especially  mon- 
articular cases,  it  follows  after  a  fall  upon  the  trochanter.  From  the 
shortening  of  the  head  and  neck  in  these  eases  it  was  supposed  by  some 
writers  to  be  an  impacted  fracture  of  the  neck  of  the  femur,  but  the 
shortening  results  from  the  absorption  of  the  head  and  is  in  every  way 
like  the  patholo»;ical  chan^'es  found  in  the  insidious  cases. 

There  are  api)arently  two  classes  of  cases,  basing  the  distinction  on 
the  pathological  appearance  of  a  large  number  of  specimens.  One  class 
comprises  those  cases  in  which  the  hypertrophic  changes  predominate. 
These  consist  in  an  enlargement,  thickening,  and  increase  in  density  of 
the  head  of  the  femur.  In  the  second  class  tlie  atrophic  changes  predomi- 
nate. The  bone  is  lighter  and  is  usually  light  and  porous,  or  spongy, 
and  the  head  and  neck  of  the  bone  are  diminished  in  size. 

There  are  other  cases  which  seem  to  hold  an  intermediate  position, 
and  in  which  both  the  hypertrophic  and  atrophic  changes  are  combined. 

St/mptoms.—The  aifection  begins  with  pain  in  and  about  the  joint, 
often  shooting  down  the  course  of  the  sciatic  nerve  at  the  back  of  the 
leg  instead  of  down  the  front  as  in  epiphyseal  ostitis.  At  this  stage  the 
affection  yery  closely  simulates  sciatic  neuralgia.  Movements  of  the 
joint  beyond  a  certain  arc  are  painful,  and  a  noticeable  limp  is  present. 
Flexion  and  eversion  are  particularly  painful  movements  to  the  patient, 
and  if  the  leg  is  manipulated  a  distinct  creaking  is  sometimes  felt  which 
is  moat  noticeable  when  the  movements  are  most  painful. 

Muscular  atrophy  of  the  limb  comes  on  and  the  nates  of  the  aifected 
side  are  tiaccid  and  flattened,  and  apparent  shortening  from  flexion  and 
adduction  is  present  in  the  diseased  limb,  as  well  as  true  bone  shortening. 
Muscular  fixation  is  at  first  n€>t  a  prominent  symptom,  except  in  very 
sensitive  conditions  of  the  joint,  but  the  arc  of  motion  gradually  dimin- 
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ishes  until  finally  the  joint  becomes  entirely  stiff  in  perhaps  a  normi 
position  J  or  perhaps  adductefl  or  flexed.  In  tlie  earlier  stages  abduction 
and  apparent  lengthening  of  the  limb  may  be  present  as  in  hip  disease. 

The  position  which  the  limb  assumes  in  the  more  advanced  cases  of 
the  disease  is  one  which  is  calculated  to  be  most  misleading,  especially 
when  the  affection  has  followed  a  fall  upon  the  trochanter.  The  limb  is 
rotated  outward  and,  with  the  apparent  shorteningj  presents  almost  a  com- 
plete picture  of  an  impacted  fracture  of  the  neck  of  the  femiir.  In  other 
instances  the  thigh  may  l«e  tlexed  and  adducted  as  in  hip  disease  proper. 

Arthritis  deformans  of  the  hip-joint  does  not  go  on  to  suppuration. 

DiagnosiJt, — The  aliection  is  likely  to  be  confused  with  sciatica  and 
impacted  fracture  of  the  neck  of  the  femur. 

Tn  sciatica  the  limitation  of  motion  is  governed  by  the  amount  of  pain 
produced  l>y  the  movement  of  tlie  sensitive  parts  and  by  the  tension  on 
the  nerve,  and  therefore  differs  from  that  resulting  from  true  hip-joint 
disease.  Flexion  is  usually  free  to  a  certain  limit,  but  impossible  beyond 
this  and  if  the  leg  is  held  extended  on  the  thigh  this  is  particularly 
noticeable.  In  sciatica,  hyperex tension  is  not  interfered  with,  nor  rota- 
tion nor  lateral  motion.  The  diagnosis  from  true  hip  disease  is  based 
chiefly  on  the  patient's  age j  tulwrculous  epiphyseal  ostitis  l^eing  quite 
rare  in  adnlts  except  in  connection  with  well-marked  tuberculous  disease. 

From  impacted  fracture  of  the  neck  of  the  femur  the  diagnosis  may 
be  almost  impossible  except  fur  the  history  of  the  case  and  upon  general 
surgical  principles.     There  are  no  detinite  differential  signs,  H 

Trmfment. — Morbus  coxte  senilis  or  arthritis  deformans  demands 
treatment,  first  to  relieve  the  pain*  and  secondly  to  correct  the  deformity- 

The  symptom  of  pain  is  rarely  so  great  as  to  cause  disability*  In  fl 
such  cases  hot  baths,  massage,  galvanism,  hot  packs,  and  the  adminis- 
tration of  the  remedies  recommended  in  the  treatment  of  chronic  rheu- 
matoid arthritis  ai-e  often  of  use.  The  use  of  cratches  and  canes  will 
often  be  needed.  The  deformities  which  follow  this  affection  are  usually 
those  seen  in  hip  disease,  but  they  are  more  gradual  in  development. 
They  are  persistent  and  obstinate,  but  are  amenable  to  proper  mechanical 
treatment,  such  as  is  used  in  the  deformities  of  hip  disease. 

H.  L,  Taylor'  has  related  several  cases  in  which  rest  tfj  the  joint  was 
afforded  by  recumljency  and  traction  and  afterward  the  joint  was  pro-  fl 
tected  for  a  long  time  by  a  simple  protection  apparatus  like  that  advo- 
cated  for  use  in  couvalescent  hi[)  disease.  The  results  were  favorable  in 
the  extreme.  Juint  irritation  from  overuse  is  to  be  met  here  as  elsewhere 
by  rest  to  the  joint 

More  is  to  be  gained  ordinarily  by  gradual  correction  by  mechanical 
means  than  by  forcible  straightening  in  this  class  of  affections  of  tlie  hip« 


**«8eulle  Coxitis,"  N.  Y.  Med.  Jour.,  Deceujber  loih,  1888. 
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Charcot's  Disease  of  thk  Hip-Jojxt, 

In  frequency  of  attack  the  hip  comes  next  to  the  knee,  which  among 
the  large  joints  is  the  one  most  often  affected.  As  in  most  other  instances, 
Charcot's  disease  of  the  hip  Bioaiilates  very  closely  arthritis  deformans  of 
the  ordinary  type.  The  changes  in  the  joint  are,  however,  much  more 
acute  and  extensive  than  those  with  which  we  are  familiar  in  arthritis 
deformans.  Synovial  effusion  is  a  more  prominent  symptom,  sometimes 
rea<5hing  the  stage  of  large  tiuctiiating  tumor  which  presents  itself  at  the 
front  and  the  Inick  of  the  joiut,  with  a  wearing  away  of  the  head  of  the 
bone.  The  trochanter  ascends  and  a  state  of  affairs  similar  to  the  condi- 
tion found  in  late  hip  disease  is  presented.  In  the  matter  of  diagnosis,  of 
course  oue  depends  upon  the  coexistence  of  symptoms  of  spinal -cord  dis- 
ease. As  to  treatment,  nothing  can  l>e  accomplished;  in  cases  in  whicli 
swelling  is  excessive,  aspiration  of  the  joint  sac  may  give  temporary 
relief.  In  cases  in  which  syphilitic  history  is  present,  mercury  or  iodide 
of  potassium  should  be  given.  Rest  is  indicated  for  the  joint,  with  trac- 
tion if  it  gives  relief. 

Acute  Akthritis 

may  occur  in  the  hip  in  early  infancy.  It  does  not  differ  from  its  usual 
course  when  situated  in  the  hip  except  in  its  tendency  to  dislocate  the  hip 
or  destroy  the  head  of  the  femur.  Such  cases  later  in  life  may  simulate 
closely  congenital  dislocation  of  the  hip.  When  dislocation  occurs,  re- 
placing the  head  of  the  femur  and  nailing  it  in  place  may  he  done,  as  in 
a  successful  case  reported  by  A.  Thorndike. 

The  other  inflammations  which  may  affect  the  hip  deserve  no  separate 
mention  frcun  that  already  given  them. 


Malignant  Disease  of  the  Hip 

is  a  rare  affeqjiion. 

The  variety  of  tumor  which  most  often  affects  the  head  of  the  femur 
in  young  children  is  a  round-cell  sarcoma  of  the  periosteum.  But  the 
epiphysis  is  rarely  the  seat  of  the  tumor.  In  seventy  cases  of  sarcoma 
of  the  femur,  analyzed  l>y  Gross,  there  were  only  two  cases  in  which  the 
upper  epiphysis  was  affected. ' 

The  early  symptoms  in  cases  in  which  the  head  of  the  femur  is  not 
primarily  involved  are  very  slight  and  consist  chietiy  of  a  swelling  which 
is  painless  and  not  fluctuating  j  limp  and  slight  restriction  of  motion  may 
he  present*  Soon,  however,  it  Ijecomes  evident  that  the  enlargement  is 
predominating  over  all  the  other  symptoms  and  the  swelling  progressively 
increases,    suggesting   perhaps   hip  abscess.     Fluctuation,    however,    is 


Fia.  S70,— BpepimBU  of  Co*a  Vnm.    No  clliiicat  history. 

Loose  CARTiLAGEi^ 

in  the  hip-joint  are  so  exceptional  as  to  l>e  simply  aDatoanieal  euriositiea* 
The  symptoms  are  aimUar  to  those  described  under  the  head  of  I0036 
bodies  in  other  joints.     Their  removal  by  operation  is  not  easy. 


Bursitis. 

Inflammation  of  the  buraap  aliout  the  hip-join fe  must  be  recognized  as  a 
condition  likely  to  give  rise  to  symptoms  fvossibly  resembling  hip  dis- 
ease.' This  inflammation  is  most  often  traumatic,  but  may  be  tul>ercu- 
louB.  Suppuration  and  the  formation  of  fistulie  may  occur.  According 
to  the  location  of  the  inflauinisttinTi  t]w  symptoms  will  differ. 


1896. 


D^utach.  Zeii.  f.  riiir.,  I}i3c«mber,  189B;  Brackett;  Trans.  Am.  Orth. 
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The  chief  Imrsa^  about  the  hip  areas  follows:  The  subiliac  bursa? 
ujider  the  ilio-psoas  tendon  as  it  leaves  the  pelvis;  the  bursa  under  the 
inflertion  of  the  tendon  of  the  ilio- psoas.  About  tlie  trochanter  major 
there  are  several:  one  between  the  fascia  lata  and  the  skin;  a  less  con- 
stant one  Ijetween  the  fascia  lata  and 
the  trochanter ;  oue  under  the  gluteus 
naedius;  one  under  the  tenduii  of  the 
gluteus  minimus;  one  between  the  olr 
turator  extern  us  and  the  gem  ell  i ;  one 
fur  the  pyriformis^  one  for  the  obtu* 
rator  in  tern  us.  A  bursa  further  re- 
moved from  the  hip-joint,  but  one  like- 
ly to  Vte  affected,  is  one  between  the 
gluteus  maximus  and  the  tuberosity 
of  the  ischium.  This  affection  may  be 
mistaken  for  hip  disease,  as  there  is 
limitation  of  motion  and  limp^  and,  in 
the  severest  cases,  suppuration.  The 
diagnosis  at  times  can  be  established 
only  after  incision.  The  treatment  con- 
sists of  the  temporary  nse  of  crutches 
and  incision  iu  the  severer  cases. 

Coxa  Vaka 

is  the  name  applied  to  a  deformity 
caused  by  the  bending  of  the  neck  of 
the  femur  so  that  the  normal  relation 
between  the  head  of  the  fenmr  and  the 
shaft  is  changed.  The  yielding  gen* 
erally  results  in  the  upward  and  baek- 
wartl  movement  of  the  trochanter  and 
shaft.  This  is  naturally  represented 
clinically  by  an  elevation  of  the  tro- 
chanter al)ove  Nekton's  line,  by  ever- 
sion  of  the  whole  limb,  by  shortening 
of  the  limb,  and  by  a  limitation  of  ab- 
duction of  the  leg.  The  displacement 
may,  however,  be  upward  or  even  up- 

wai'd  and  forward, '     In  the  latter  case  e version  rather  than  inversion  is 

limited* 

In  W  cases  collected  by  Whitman  there  were  74  males  and  22  females. 

In  2S  the  deformity  was  bilateral,  and  in  73  unilateral.     In  2  cases  there 

>  Wliitman :  N.  Y.  Med.  Joum.,  Jannaiy  2l8t,  1899. 


FiG»  «7L— Pteotogmph  of  Cijeof  Coxa  Vam, 
iWhltmvJi.) 
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Fro.  S73.— Outline  of  TVepreaanl  Nei'lt  of  Fenmr  In  MQller's  Sped- 
iu«n.    Contrasted  wlUi  nurmal  du  dott4»«J  line  J.    (Whitman.) 


agnostic  signs  become  evident, 
thigh.    These  are  shortening 
of    the  ]imh,   elevation  and 
prominence  of  the  trochan- 
ter, outward  rotation  of  the 


were  2  adalts,  15  ado- 
lescents, 7  from  5  to  1 1 
years,  and  2  less  than  6 
years  old. 

It  occurs  most  often 
in  adolescence  but  aUo 
in  childhood^  and  haa 
been  described  as  con- 
genital,* in  the  latter 
ease  in  connection  with 
rickets. 

In  adolescents  after 
a  fall  or  strain,  or  often 
without  causej  a  stiff- 
ness and  soreness  in  one 
or  lyoih  hips  may  be  no- 
ticed. At  first  it  simu- 
lates an  infiammatory 
affection.  Later  the  di- 
This  is  especially  noted  on  fie x Lug  the 


Fio.  «78.— Outline  of  t!je  Deformity  In 
RolTii's  ^i]ieclm«^n.  tmted  line  sliowii 
DormiU  pottlUou,     (WmtDiun.) 


Fro.  2T4.~Cintt  Section  of  Pelvis  and  nefomiwl 
Femur.  A  acttaroe  to  Rhow  tbe  effect  of  tbe  defonn* 
itf  to  Iltnltlii^  iibduotloiL  Dotted  ontUoe  vbowi  the 
Dtimuil  rtsUitlon.     (WtiltmaaJ 


^  Eiebel :  **Coxa  vara  coogenita/'  CenL  i,  Chir.*  October  17th,  1896. 
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leg,  ofteneat  with  e version  of  the  foot,  aud  limitatioa  of  abduction  due 
to  the  uearuess  of  the  trochanter  to  the  iliuDi.  Wheu  both  sides  are 
affected  lordosis  may  be  present  and  a  swaying  gait  simulating  spastic 
paralysis. 

In  bilateral  cases  the  deformity  may  be  so  marked  that  cross-legged 
progression  is  net'cssary. 

Among  other  symptoms  to  be  mentioned  are  joint  irritation,  pain,  and 
fatigue.  The  shortening  sometime*  in  itself  is  a  cause  «>f  discomfort  and 
of  limping.     Scoliosis  may  occur  secondarily  as  a  result  of  the  short  leg. 

The  cause  of  the  pmeess  which  allows  the  btitne  to  yield  is  by  no  means 
clear.     In  specimens  of  the  deformity  obtained  by  resection'   there  has 


Pio.  271S.— fiune  *"iuih  m  Fi»f.  274,  i^bowrlnit^  lavoliiobirx  €n«»lii«r  of  rho  Uits  hi  FkJiloa.    (Wbltomn.) 

been  no  evidence  of  disease  in  the  joint  or  bone  structure,  except  in 
Keetly'a'  ease,  in  which  a  wedge  of  l)one  from  tlie  neck  of  the  femur,  re- 
moved to  correct  the  deformity,  is  said  to  have  shown  **  evidence  of  local 
rhachitis."  In  general,  it  app*^ars  that  the  evidence  in  favor  of  local 
rickets  as  a  cause  is  not  convincing  when  the  signs  of  genera!  rickets  are 
absent"  In  general  rickets  this  deformity  does  occur,  although  it  is  not 
common  to  find  it  present  to  a  marked  degree. 

Other  causes  which  may  produce  the  deformity  are  of  course  fract- 
ure of  the  neck  of  the  femur,  ostitis,  osteomyelitis,*  osteomalacia,  and 

*  Rofter :  Schmidt'*  Jakrbuch,  Lelpsic,  1843,  p.  257  ;  Ze\B,  quoted  by  Whitman. 
"Uiuoted  from  Wliitman  :  Orth.  Trans.,  vol.  vii,,  p.  2*^. 

"Mlliich.  med.  W->rh.,  1800,  x.,  m. 

*  Hoffa;  ZetLBch.  f,  Unh.  Chir.,  I.,  55. 
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femur,  a  normally  varying  angle  bet\%'e©ii  the  neck  and  shaft  of  the 
femur,  and  the  fact  that  a  certain  amoirnt  of  descent  of  the  neck  of  the 
femur  is  normal  during  adolescence,  all  suggest  themselves  as  lieiiig  pes- 


I 


B 

9 


pible  factors  in  predisposing  to  the  deformity.  Injury,  sudden  strain, 
r»d  constant  overwork  might  act  in  such  cases  to  produce  a  yielding  of 
the  neck  of  the  femur, ' 

In  certain  cases,  however,  the  yielding  has  been  found  rather  in  the 


'MikuHcz:    Arch.  f.  kliii.  Chir.^  xxiiu.  8.   501;    ArmU :  Wien,  tned.  Preeue, 
^pril  fJth*  181K>;  Humphrey:  Jour  Anat.  luid  I*hy»..  xxiH..  188!i,  p,  TM  ,  Hiimph- 
ey  :    Loc.  cil.  ;  Lane:   Tiiiiis.  Tath.  Snc,   London,  IMHii.  44(1;    Wien,   mwi,   Pi-esae 
Iwiuarv  2m h,  18«i8. 
20 
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jimctiori  with  the  epiphysis  ol  the  head  of  the  femur  with  the  shaft  tlum 
in  any  change  in  the  angle  of  the  ueck.' 

The  affection  is  most  likely  to  be  luistaken  for  congenital  dislocation 
of  the  hips,  or  hiii  disease. 

In  congenital  dislocation  the  disability  exists  from  birth,  the  hip- 
joints  are  undidy  lax,  and  traction  pulls  down  the  femur  in  relation  totlio 
pelvis.      Moreover,  the  dislocated  head  of  the  femnr  can  be  identified 

through  the  soft  parts.     The  .r-ray  offei-a 
a  means  of  diagnosis. 

In  hip  disease  the  limitation  of  mo* 
tion  is  generally  in  all  directions;  in 
coxa  vara  abduction  is  chiefly  affected, 
and  unless  joint  irritation  is  present, 
this  limitation  la  not  the  result  of  mus-  i 
cular  spasm.  Coxa  vara  with  irritatioa  ^H 
of  the  hip-joint  is  difficult  to  differenti- 
ate from  hip-joint  disease. 

From  fracture  of  the  neck  of  the 
femur  in  its  later  stages  the  affectioii 
cannot  always  be  accurately  diagnosti- 
cated in  obscure  cases. 

The  prognosis  without  treatment  is 
not  good,  as  an  increase  of  the  deform- 
ity is  likely. 

The  treatnient  consists  in  an  ostd* 
otomy  and  correction  of  the  deformity 
in  the  severer  cases. 

Osteotomy  may  be  a  wedge-shaped 
osteotomy  of  the  neck  of  the  femur 
(Kraske),  or  a  linear  osteotomy  of  the 
neck  of  the  femur,  or  a  linear  subtro- 
chanteric osteotomy  with  abduction  of 
the  limb  to  obviate  the  shortening  of  the 
limb. 


and    elevuttoa    of    trwbunter.      CWhJU 

iDlltl.} 


Fhactuke  of  the  Neck  of  thk  Fkmife 
]X  Children. 


Malposition  after  fracture  of  the 
neck  of  the  femur  in  children  must  be 
recognized  as  the  cause  of  a  deformity  similar  to  that  of  coxa  vara.  At- 
tention has  been  called  to  the  subject  by  Whitman."  He  believed,  and 
is  supported  in  this  by  his  x-ray  pictures  and  measurements,  that  frac- 

I  Koelu^r,  Hafmeisier,  Nasst :  Quoted  by  Hoffa.  *M)rth.  Chlr.,"  180S,  p.  606. 
•Orth.  Trans.^  voU  x.,  p.  221. 


OTHER  DISEASES   OF   THE   HIP-JOINT.  307 

tare  of  the  neck  of  the  femur  has  occurred  rather  than  epiphyseal  sepa- 
ration. Symptoms  of  joint  irritation  are  generally  added  to  those  of  the 
injury  alone  as  a  result  of  the  use  of  the  leg,  and  if  walking  is  kept  up 
during  the  process  of  repair  marked  sinking  of  the  neck  of  the  femur 
may  occur.  In  an  adolescent  patient  under  the  care  of  one  of  the  writers 
in  whom  an  impacted  fracture  of  the  neck  of  the  femur  had  occurred,  one 
of  the  chief  annoyances  was  the  fact  that  the  affected  leg  must  always  be 
flexed  in  an  abducted  plane.     In  sitting  this  caused  much  inconvenience. 

The  recognition  of  such  fractures  in  children  is  of  much  importance 
and  their  recognition  and  treatment  differ  in  no  radical  way  from  those  in 
older  persons. 

The  operative  treatment  is  similar  to  that  of  coxa  vara. ' 

^Hofmeister:  Beitriige  z.  kliii.  Chir.,xii.,  1894,  and  xxi.,  ii.  ;  Frazier:  Annals 
of  Surg.,  July,  1898;  Alsberg:  Zeit.  f.  Orth.  Chir.,  vol.  i.,  1898. 
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TUMOR   ALBU8  OF   THE   KNEK- JOINT. 

PeiiuitioD. — Pathology.— Clinical  hiaiory. — Diagnosis. ^ — IMffereiiLlal  dingooBis. — 
I'rogiiosis. — Trettlnient,  {a)  cMinaervatlve,  {b)  operative  (excieiow, — arthreo- 
toujy,— amputalioii). 


Definition. 

The  old  terra  to  mar  albus  is  here  applietl  to  the  most  common  of  all 
knee-joiot  affections  foriueily  known  as  fungous  disease  of  the  knee- 
joint. 

Other  names  are  ti;bercuIosis  of  the  knee-joint,  scrofulous  disease  of 
tht^  knee,  chronic  purulent  ur  iuogous  synovitis  of  the  knee,  etc. 

i\jQatonncally,  it  should  be  noted  that  the  joint  surfaces  forming  the 
knee  are  nearly  flat,  and  the  facets  in  the  tibia  shallow.  Owing  to  this 
fact,  the  tibia  is  easily  drawn  backward  and  flexed  by  the  hamstring 
muscles,  the  flexors  of  the  leg  being  much  stronger  than  the  extensors,' 
at  the  same  time  it  is  rotated  outward,  the  combination  constituting  the 
commoti  and  troublesome  deformity  which  is  the  chaiactenstic  one  after 
severe  tumor  albus. 


Pathology. 


Tumor  albus,  as  it  is  seen  in  children,  begins  oftenest,  if  not  alw^ajs, 
as  an  epipliyseal  ostitis  of  the  tuberculous  tr^^pe.  Like  other  forms  of 
tuberculous  disease,  it  is  oftenest  limited  to  certain  portions  of  the 
epiphysis,  and  either  the  femoral  or  tibial  epiphysis  may  be  attacked  pri- 
marily. Cases  are  occasionally  seen,  however,  in  which  the  primary  focus 
is  in  the  patella  or  in  the  head  of  the  fibula.'  In  claldren  it  is  not  an- 
cummon  to  see  an  acute  apparently  traumatic  effusion  gradually  absorbed, 
leaving  an  infiltrated  and  thickened  synovial  sac.  In  the  greater  number 
of  cases,  however,  the  bone  symptoms  clearly  precede  the  effusion. 

The  pathological  appearances  of  tuberculous  joints  have  been  ao  fully 
described  in  speaking  of  the  pathology  of  chronic  pundent  synovitis  and 
epiphyseal  ostitis  that  it  is  not  worth  while  to  enter  upon  them  here  to 
any  extent. 

•Lacke:  Deutsck.  Zeil.  f.  Chin,  March  l)ih»  1885;  Sonnenbnrg:  D«ut3ch.  ZelU 
f,  Chir.>  vii,,  p,  485;  Fischer:  DcuUsch.  ZeiL  L  Chir,,  viii.,  I-^iT. 
»Nichol«:  Orth,  Trans.,  vol.  3Ei. 
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TUMOR  ALBU9  OP  THE  KNEE-JOINT. 

Owing  to  the  large  size  of  the  articular  ends  of  the  bones  which  enter 
into  the  formation  of  this  joints  it  is  not  uncommon  to  tind  sequestra  of 
considerable  size  in  the  bony  ends,  whieh  are  ordinarily  in  the  funn  of 
a  wedge  with  the  base  toward  the  joint.  They  are  not,  however,  the 
accompaniment  of  early  tumor  albns. 

In  the  severer  cases  a  destruetiv^e,  fungous,  or  purulent  synovitis  gen- 
erally develops,  which  becomes  the  characteristic  feature  of  the  process. 
This  may  eml  in  a  complete 
destruction  of  the  joint  or  in 
arrest  and  recovery  by  absorp- 
tion and  cicatrization. 


Clixical  Hjstukv. 

The  affection  begins,  as  a 
rule,  insidiously,  with  stiffness 
and  limp  in  gait.  The  disease 
may  be  limited  for  a  long  time, 
and  be  manifested  by  an  enlarge- 
ment of  the  condyles  or  head  of 
the  tibia,  or  it  may  extend  and 
involve  the  whole  joint;  occa- 
sioning severe  pain,  swelling  of 
the  periarticular  tissues,  effusion 
into  the  joint,  peri*aiticular  ab- 
scess, and  distortion  of  tfie  iimb^ 
ue,f  flexion  and  subluxation, 
and  ending  in  a  natural  ctire 
with  fibrous  or  bony  ankylosis 
and  a  distorted  limb,  wMrh  may 
be  more  or  less  serviceable,  ac- 
cording to  the  distortion ;  or  the 
afifection  may  result  in  such  ex- 
tensive suppuration  aa  to  en- 
danger life  from  septic  or  amy- 
loid  changes.  Sometimes  in 
cases  of  moderate  severity  an  attack  of  severe  pains  supervenes,  and  an 
acute  stage  is  reached,  when  the  limb  is  flexed  at  the  knee,  hot  and  ten- 
der to  the  touch,  and  sensitive  to  any  jar.  Under  proper  treatment  this 
stage  gradually  subsides,  and  there  may  be  left  impairment  of  motion. 
Enlargement  of  the  bone,  if  it  persists  for  any  length  of  time,  is  charac- 
teristic of  chronic  epiphysitis  of  the  knee. 

The  swelling  at  the  knee,  unless  suppurative  sjTiovitis  is  present  to  a 
marked  degree,  differs  from  that  of  synovitis  with  effusion,  in  that  the 
swelling  is  of  the  bone  and  soft  peri-articular  tissues,  and  is  not  alto* 


Fig.  "iN*,  Tumor  Albua.  Ji>tnt  showt^  (penfral  tu- 
lierruloiM  proresa,  witbotit  %lslbt«  n konw-ii^tti  w irii  Uj«» 
rdlmary  focus,  a  tiiTlt;  fn  beaid  ot  tlhtii  i»f  Lbn^  fra- 
tlmeCrei  diameu-r.  rtlled  v,\m  <'hw»y  nmti^rtAl.  a, 
Tulefcuknifl  focui  fn  f^mur     (Mcliot«.) 


310 


ORTHOPEDIC   SURGERY. 


gether  within  the  joint.  If  the  effusion  is  large,  as  in  chronic  serous 
synovitiSi  the  patella,  when  the  moscles  holding  it  are  relaxed,  can  be 
depressed  by  pressing  on  it,  and  be  felt  to  hit  against  the  bone  as  it  floats 
above  the  fluid  within  the  joint.     In  effnaion  the  shape  of  the  swelling  is 

characteristic.        When 
^^^^^^  effusion  is  the  character- 

^^^^^H  istic   feature^   it    is  most 

^^^^^H  prominent  on  both  sides 

^^^^^1  of    the    patella,    and    is 

^^^^^H  limited  by  the  tendon  of 

^^^^|M  the   quadriceps    extensor 

HTTpH  I  muscle  and   by  the  liga- 

mentnn^  patellee. 

In    tumor    albus   the 
J  £  chief  spnptoms  are  heat^ 

swelling,  tenderness,  and 
joint  distention;  while 
in  hip  disease^  the  joint 
being  less  accessible,  a 
different  class  of  symp- 
toms, restriction  of  mo- 
ytion,  limp^  and  distor- 
i^^  tious    of    the    limb,  are 

/[  more   to  be    depended 

I  11  poo. 

I  In    tumor    albus    %\m 

k  knee  will  be  seen  to  haT0 

^  lost  its  definite  contour, 
Jf^  the  depressions  on  the 
S^  sides  of  the  patella  have 
►*  become  filled  out  so  that 

^  there  is  an  indistinctness 

of    outline  which    is  aa 
perceptible  to  the   touch 
"  as   to    the    sight.       Most 

often   the   patella  aeems 
to  be  raised  from  its  posi- 
tion by  a  semi-solid  mass 
and  the  whole  kne©  seems 
surrounded  by  a  boggy  infiltration.     Later  it  assumes  a  spindle  shape 
and  the  distention  causes  the  skin  to  be  somewhat  auEemic  in  the  moie 
severe  cases,  whence  the  name  of  tumor  albus. 

In  some  instances,  one  of  the  condyles — usually  the 
—is  enlarged  more  than  the  other^  causing  knock-koee, 
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Fia»  2WL— Tiihf'n'iiSfmii  Knet^  in  Adult*    rieneml  Jivnovlal  tu- 

f^lkll^liy^^il  f rid  Hi  tt^mnr^  exti;Dd(ii(7  1iib>  J'iiiQt  ulong  cructnl  11?- 
imicnls.    a ,  Tu imnw lumt  tixua.    ( S k'h« fK) 
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TITMOR   ALBUS  OF  THE  KNEE-JOINT. 

In  the  milder  cases,  arrest  of  the  disease  may  oeeiir  at  any  time  with 
more  or  less  complete  restoration  of  the  joint.  In  the  severer  cases  sup- 
puration may  follow,  with  the  establiahment  of  sinuses.     The  destructive 


I' Mi.  :JtL*.  —  K  nee- Joint ; 
Eifblon  for  iH^fonDity 
itfter  illil  Tiiumr  Allius, 
Piirtliil  i^ti^-luiiloii  of  tiiU'fj 
by  prtiJ(M7tlui?Bi>iir  *>[  iihlit. 
GmiitretRs  (».  WlriMiijirte- 
Ingr  Mnvf  ut  p4)i;illteul  ar- 
Irry ;  K  line  o(  uiH'"ii  uf 
feuiur  and  Ubla.  (Mcti- 
ote.> 


process  may  become  so  extensive  that  excision  or  amputation  is  requireil. 
In  general,  the  affection  is  favorably  affected  by  juoper  treatment. 

Atrophy  of  the  muscles,  both  of  the  thigh  and  calf,  i»  pre^sent*  and 
reaches  a  serious  degree  in  acute  eases-  It  is  quite  equally  distributed 
between  the  muscles  of  the  thigh  and  those  of  the  leg. 

Shni'tmbffj  38  a  much  1«*S3  iuiportant  factor  than  in  hip  disease,  and 
until  late  in  the  affection  does  not  appear  to  any  extent,  and  this  late 
shortening  comes  as  a  result  of  the  faster  growth  of  the  well  leg  oftener 
than  as  the  outrome  of  I  tone  destruction.  During  the  course  of  the  dis- 
ease Imfjthenlng  of  the  affected  leg  may  occur.  The  hypereemia  occa- 
sioned by  the  inflammation  induces  the  overgrowth  in  all  directions  of 
the  tibial  and  femoral  epiphyses,  so  that  they  outstrip  for  a  while  those 
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o£  the  other  leg.  In  measuring  a  child  with  tumor  albus  it  is,  therefore, 
not  uncommon  to  find  the  diseased  leg  half  an  inch  longer  than  the  other. 
Later  in  the  disease,  the  trophic  disturbance  which  occurs  iu  all  these 

tubereulous  joint  affeo- , 
tiuiis  makes  itself  felt] 
and  the  diseased  legj 
falls  behind  the  well  ] 
one  in  its  growth. 

Pahu — The  pain  of 
tlie  affection  is,   except 
during  the  acute  exacer-i 
bations,    not   severe,! 
though  pain  on  jarriiiff  1 
the    limb    is    eonimon. 
Night    cries    aie   much 
less  common  than  in  liip 
ilisease,  but  they  occur. 
When,  however,  the  pa- 1 
tient    does  suffer    from  j 
an    acute    exacerbation, 
the  pain  ai^d  tenderness 
are    excessive.      F  r  o  m  i 
the  exiH)sed  condition  of  j 
the  joint  jars  and  twists | 
are    very  common,   and] 
the  suffering  may  be  ex- 
treme.     Tenderness    is 
very  common,  especially 
over  the  inner  surface  of  ^ 
the  head  of  the  tibia. 
Tn   certain    cases,   how- 
ever^   the   knee  is   held'' 
rigid     by    muaoular 
spasm,  and  any  reason- 
able manipulation  faib 
to  occasion  any  pain. 
Meat  of  the  affected  joint  is  present  and  is  a  most  valuable  index  of  ' 
the  progress  of  a  case,     It  can   be  easily  felt  with  the  hand  as  long 
as  the  disease  is  active,  but  when  it  becomes  quiescent  it  disappears, 
to  return   if  anything  goes  wrong.     It  can  be  felt  to  diminish  if  treat- 
ment is  successful  in  quieting  the  condition  of  the  joint,  and  is  a  most  J 
urgent  indication  for  protective  treatment  so  long  as  it  exists  in  any  I 
degree. 

LumeneM  is  a  constant  symptom.     It  varies  with  the  sensitiveness  of  _ 


Fio.  284.— Tumor  Albua.    App«ar«n^  of  rtrjf  hrmat. 
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Tm.  385.— Tumor  Mh]i>:.    Muit'  R'visro  case. 

farther.  Persistent  muscular  spasm  results  iu  the  characteriatic  mal- 
positions of  the  alf action,  fleximi,  ami  subluxatiua  of  the  tibia,  arid  mus- 
cidar  spasm  is  an  early  syra[»toin,  perhaps  the  earliest  of  all 

Malposifmnit  of  the  llntlf  result  froiii  the  greater  power  the  flexor  muscles 
of  the  thigh  possess  in  contrast  to  the  extensors.  The  limb  becomes 
grailually  tiexM  almost  froni  the  first,  and  if  the  affection  goes  on  with- 
out treatiueut,  flexion  may  reach  a  right  angle,  and  this  is  the  tendency 
of  the  disease  throughout  and  a  marked  obstacle  to  its  successful  treat- 
ment. 

Even  when  the  affection  is  nearly  cured,  the  slightest  imprudence 
on  the  part  of  the  patietit  is  likely  to  bring  back  the  flexion^  which  is 
accompanied  by  iucreised  heat  and  tenderness.     Together  with  the  flexion, 


FIG.  1*^7.— iiubluxuUoa  lu  Tumor  Albui. 


dietortiou  and  is  straightened,  the  tibia  will  lie  in  a  plane  back  of  that  of 
the  f€inur,  and  the  pitrt  of  the  kiiea  formed  by  the  femur  and  patella 
will  be  unduly  pruminent. 
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Another  result  of  ]onii:-contiTm6il  irni&pular  stJasni  is  tlie  external  rota- 
tion of  the  tibia  epuii  the  feumr,  which  accompanies  severe  graciea  of 
flexion  and  persists  after  Btraight- 
ening  of  the  leg  if  mivh  is  aeconi- 
pHshetL  In  the  Baiue  way  a  cer- 
tain amount  of  kntx^lt-knee  is  apt 
to  be  present  in  the  f*o nested 
liinb  after  severe  grades  of  tumor  ^1 
albns. 

Ak'itYMs  appears  either  as  a 
purulent  distention  of  the  cap- 
sule, which  may  point  at  aoy  pait 
of  the  surface  and  discharge  by 
einnses  for  an  indefinite  time,  or 
abscesses  form  in  the  peii-articu* 
lar  tissues  as  in  hip  disease.  As 
a  rule  abscess  formation  is  ac- 
companied by  an  acute  degree  of 
the  affection. 


UlAQNOSIS. 

The  diagnostic  symptoms  and 
Bigns  in  tumor  albus  are  an  inter- 
mittent  lameness  j  a  general  enlargement  of  the  kiiee*joint,  with  a  feeling 
of  stiffness  and  pain  on  using  the  limb;   heat  over  the  joint;  and  the 


Fig.  288,— Po»Itlon  of  Deformlly  In  Tumor  Albus. 


no.  see.— Flexion  of  Kn«»e  wltli  Exter- 
nal llotaUun  of  tlj»  Tibia. 


FtQ.  200.— Severe  Flexloa  of  ECaee-Jolnt 
In  Arute  Tumor  Albus. 
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presence  of  local  tenderness  and  muscular  stiffness  iu  manipulation  of 
the  joint 

The  character  of  the  enlargement  of  the  knee-joint  is  of  great  impor- 
tance. 

DiFFEKKNTIAL  DiAOXO.HlS. 

St/noritiH. — -Grosii  errura  in  tliagnosis  in  affections  of  the  knee  are  not 
c(*ranion,  as  a  thorough  examination  of  the  joint  is  readily  made.  The 
distinction  between  a  synovitis  with  effusion  and  a  chronic  ostitis  is  based 
ou  the  size  and  nhajie  of  the  swelling.  A  diagnosis  between  a  subacute 
synovitis  without  effusion  and  an  epiphyseal  ostitis  at  an  early  stage  i« 
difficult  or  impossible. 

Practically  it  is  very  often  extremely  hard  to  differentiate  simple 
synovitis  from  a  beginning  tumor  albus»  indeed  it  is  in  many  cases  impos* 
sible  to  do.  Sluggish  cases  of  synovitis,  especially  in  young  or  feeble 
persons,  should  be  regarded  with  very  great  suspicion,  inasmuch  as  they 
are  likely  to  eventuate  iu  tumur  albus  at  any  time,  if  the  condition  is 
not  already  that. 

F*Ti'iit'tif'ularI}Uea»e, — Peri-articular  disease  (inflammation  of  bursa*, 
and  peri-artirular  abscesses)  is  to  Ije  distingui.^hed  from  true  articular 
disease  in  that  there  is  little  or  no  joint  stiffness,  and  that  the  swelling, 
if  present,  does  not  l>ear  the  relation  to  the  patella  that  occurs  when 
there  is  fluid  beneath  the  patella;  the  distention  being  clearly  outside 
of  the  joint  sac. 

Funvtiomd  dtst-a.se  (hysterical,  neuromimetic)  of  the  knee  is  to  be 
recognized  l»y  the  absence  of  objective  symptoms,  and  the  prominence  of 
subjective  symptoms.  Heat  is  generally  absent,  limitation  of  motion  and 
tenderness  may  be  excessive,  and  swelling  and  alteration  of  tlie  joint 
contour  are  absent. 

Arthritic  deformans  of  the  knee  occurs  as  a  spindle-sliaped  enlarge- 
ment of  the  bones,  with  but  little  tenderness  and  a  perceptible  thickening 
of  the  synovial  sac,  with  infiltratiou  vf  the  iteri-artit  uUir  tissues.  Motion 
is  more  or  less  lost  by  structural  changes,  and  in  irritated  joints  muscular 
spasm  is  present.  A  very  characteristic  sign  is  a  peculiar  creaking  which 
is  felt  with  the  hand  on  the  joint  while  it  is  being  moved.  The  existence 
of  other  signs  of  rheumatoid  arthritis  is  important. 

l\heum*i(Um^  both  acute  and  chronic,  may  simulate  tumor  albus.  In 
certain  cases  a  diagnosis  is  impossible  except  by  aspiration  of  the  joint 
fluid  and  inoculation  into  a  guinea-pig  to  demonstrate  the  presence  or 
absence  of  tuberculosis. 

HamtiphUia  may  cause  an  inHammation  of  the  knee  closely  resembling 
tumor  albus.  The  diagnosis  must  be  made  by  establishing  the  existence 
of  the  bleeder's  diathesis. 
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Prognosis. 


The  prognosis  of  tumor  albus  is  similar  to  that  of  the  same  affections 
of  the  other  large  joints.  The  functional  results  after  conservative  treat- 
ment are  in  average  caaes  excellent;  sometimes  perfect  motion  is  restored, 
but  in  general  only  an  incomplete  arc  remains  with  occasionally  complete 
rigidity.  The  earlier  that  treatment  is  begun,  and  the  more  faithfully  it 
is  carried  out^  the  better  is  the  outlook  as  to  functional  result,  hi  ad- 
vanced cases  disability  necessarily  follows,  and  in  neglected  cases  de- 
formity of  the  limb,  tiexion  at  the  knee,  subluxation  of  the  tibia,  and  the 
formation  and  discharge  of  abscesses  are  likely  to  occur,  ending  either  in 
a  complete  destruction  of  the  joint  or  in  a  cure  with  ankylosis*  A  lia- 
bility of  the  dissemination  of  the  tuberculous  disease  to  the  brain  or  lungs 
exists  in  this  as  in  other  similar  affei-tions. 

In  all  severe  cases  there  is  a  danger  of  permanent  distortion  of  the 
limb.  This  may  be  so  severe  as  to  render  the  limb  useless.  Flexion  of 
the  limb  is  a  constant  result  in  severe  cases  unless  treated  with  great  care. 
Shortening  is  less  likely  to  exist  to  a  troublesome  extent  than  in  hip  dis- 
ease. 

As  in  all  cases  of  epiphyseal  ostitis  of  the  larger  joints,  the  prognosis 
as  to  the  time  of  requisite  treatment  depends  not  only  on  the  time  needed 
to  check  the  inflammatiou,  but  also  for  the  re*establishment  of  sound 
bune  tissue  capable  of  bearing  weight  without  danger  of  relapse.  This 
in  growing  children  demands  a  long  time.  Protection  is  generally  neces- 
sary for  from  one  to  two  years,  and  perhaps  even  longer,  after  the  acute 
stage  is  ended, 

Trkatment. 

The  treatment  may  be  classed  as  conservative  and  operative. 

Conservative  Trrntmenf  of  Tumor  Albu^, — What  was  said  in  regard  to 
the  treatment  of  hip  disease  may  be  repeated  in  speaking  of  epiphysitis 
of  the  knee-joint.  The  treatment  should  be  thorough  and  persistent,  and 
should  meet  the  indications,  and  fixation  and  protection  are  the  most  im- 
portant indications  in  diseases  of  the  knee,  while  traction  is  less  so.  The 
emjiloyment  of  protection  should  foe  continued  until  it  is  probable  that 
the  epiphysis  is  normal,  which  is  a  matter  of  judgment  in  every  case. 
Protection  should  be  discontinued  gradually  and  tentatively;  if  discon- 
tinued too  soon,  recun'ence  will  take  place,  or  the  deformity  of  the  limb 
will  increa.se.  Fixation  should  be  used  so  long  as  there  is  any  activity  of 
the  inflammation;  this  is  indicated  by  pain,  muscular  spasm,  or  tender- 
ness Efficient  fixation  of  the  knee  does  not  requite  conhnemeiit  to  bed 
except  in  very  acute  cases,  in  abscess,  and  in  deformity. 

Fixation, — It  is  manifest  that  the  most  thorough  fixation  is  made  if 
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the  filing  appliance  is  as  long  and  exteDtls  as  high  as  possible.  The  leg 
aod  femur,  if  much  longer  than  the  appliance,  will  have  a  greater  me- 
chanical advantage  than  if  the  splints  are  sufficiently  long.  It  should 
also  b6  borne  in  mind  that  owing  to  the  fact  that  the  thigh  is  well  covered 
by  soft  tissues  a  certain  amount  of  motion  is  possible  owing  to  the  yield- 
ing of  the  soft  parts.  Fixation  by  sti^  bandages  is  an  efficient  method 
of  treatment  when  the  bandages  are  properly  applied.  They  should  reach 
from  the  gft)in  to  the  ankle,  and  as  tirmly  as  possible  grasp  the  mu 


FIG.  39L  Fin.  iiit*, 

?TG8.  S9l  and  !!8d.— Iroperfoct  Ffjc&Uoa  of  tJtm  Knee  by  Plsiter  Batidiire. 

of  the  limb.  Plaster-of-Paris  is  the  most  available  material  for  use. 
The  method  does  not  give  in  all  cases  certain,  definite  support.  Judson 
says  in  regard  to  it:  **  It  may  be  an  exaggeration,  but  it  conveys  the 
idea,  to  say  that  a  plaster-of -Paris  or  silicate  splint,  applied  to  the  leg 
and  thigh,  contains  a  mass  of  jelly  in  which  the  femur  is  but  little  re- 
strained from  motion,"  and  in  a  degree  this  is  true  of  all  stiff  bandages. 

The  fignre  shows  the  inefficiency  of  a  loosely  applied  plaster  bandage 
80  far  as  fixation  is  concerned*  Other  stiff  bandages  are  of  silicate  of 
potash,  leather,  celluloid,  wood  pulp,  papier  raach^,  etc.  They  may  be 
out  down  the  front  aiid  laced  so  as  to  be  removed  at  any  time.  Fixation 
without  protection  is  inadequate  treatment  when  lot».omotion  is  desired. 
For  this  reason  it  is  insufficient  to  apply  a  stiff  splint  to  the  affected  leg 
and  to  allow  the  patient  to  walk  without  further  protection  of  the  limb* 


FlQ.  3ea— Tbomna'  Km^e  Splint  fur  lUgM  U^. 
^,  Perineal    ring;    C«  foot  piece;    A  leather 


FlO,  2W.-Tlio[uaa'  Knee  SpUat.    (CMMren'tt 
HikapttAl  Report.) 


swing  clear  of  the  grouotl.  Better  protection  is  furnished  by  means  of  a 
splint  with  perineal  support  and  longer  than  tlie  litnb,  which  passes 
below  the  foot  so  as  to  take  the  Jar  of  locomotion*  The  beat  of  these 
splints  is  one  simOar  to  that  already  described  as  a  protective  splint  in 
hip  disease.  It  will  be  described  more  fully  in  speaking  of  the  treat- 
ment of  flexion  in  tumor  albus. 

A  simple  appliance  is  the  Thomas  knee  splint,  which  consists  of  a 
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Fig,  '<m.  na.  m*. 

Ttum*  am  and  28«,— Thomiw'  K  titr  spll m  witli  Utilbtir  Ijicltgs.    i*urt  <>f  rloij  cut  away,    u  HiMrr'n's 


portin|j:  th«^  l^j^iine^un,  whil*^  uprights  run  below  the  foot  and  liear  the  botly 
weii^ht.  The  protected  liuib  can  then  be  tixed  by  meaus  of  tlie  bandages 
or  leather  lacings  just  spokeu  of. 

hi  cases  requiring  less  rigid  protection  and  in  the  case  of  adulU  the 
inner  half  of  the  perineal  ring  is  cut  away  and  from  the  two  extremities 
of  the  cut  ring  is  slung  a  leather  perineal  band  on  which  the  patient  rests 
in  the  same  manner  as  in  a  hip  splint  In  very  acute  cases  a  stiff  band- 
age to  the  knee  in  addition  to  the  Thoraaa  Hplint  contributes  better  fixa- 
tion than  is  possible  with  the  splint  alone. 

For  convenience  it  is  often  desirable  to  change  theleugt.h  of  the  splint, 
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aod  this  can  he  doiitj  l>y  the  addition  of  a  simple  arraiigemeiit  devised  by 
Burr  ell.  The  uprights  are  made  of  two  part8|  the  upper  one  passes  in 
the  lower^  which  is  a  hollow  rod;  a  thread  ia  cut  in  the  up^ier  rod  aDda 
nut  screwed  on  it;  by  setting  the  nut  at  a  higher  or  lower  point,  the  up- 
right i8  practically  lengthened  or  shortened,  whUe  the  inner  rod  is  pre^ 
venteil  from  dropping  out  of  the  outer  hollow  rod  by  means  of  a  screw 

which  passing  through  the  outer  rod 
catches  the  inner  rod  and  holds  it 
tirmly.  The  diagram  shows  the  oon- 
stnictioii  of  the  appliance  (Pig.  297). 
The  Thomas  splint  is  slung  from 
the  shoulder  by  means  of  a  strap, 
and  the  well  limb  is  raised  by  meami 
of  a  cork,  wooden,  or  steel  patteiu 
CrutcbeH  are  not  generally  neces- 
sary in  connection  with  the  ThomaB 
splint. 

When  the  condition  of  the  limb 
has  improved  so  much  that  pain  and 
sensitiveness  are  absent  or  in  mild 
cases  the  Thomas  splint  can  bo 
sliortened,  and  the  ends  slotted  into 
the  sole  of  the  shoe  at  such  a  place 
ttiat  the  splint  is  too  long  for  the 
heel  to  touch  the  ground,  and  in 
this  way  the  patient  walks  about 
suspended  largely  by  the  perineal 
ring  and  bearing  but  little  weight  on 
the  diseasetl  joint.  Then  gradually 
after  some  months  the  nse  of  tho 
splint  may  be  discontinued* 

Slight  cauterization,  blisters^  and 
iodine  may  be  of  assistance  in  the 
slighter  cases;  but  in  severer  forma 
of  epiphyseal  ostitis  more  radical 
measures  are  needed.  The  introduction  of  the  actual  cautery  into  the 
bone  tissues  softened  by  ostitis  has  seemed  to  the  writers  to  have  a  bene- 
ficial effect  in  some  vRum  \u  iitimulating  the  development  of  a  cicatricial 
granidating  tissue,  but  only  in  connection  with  mechanical  treatment. 
Subcutaneous  and  intra-articolar  injections  have  not  in  the  writers'  handi 
proved  of  much  benetit. 

Treatment  of  Complwuimm. — Flexion  of  the  knee  is  the  most  commoii 
and  tbe  most  troublesome  complication  of  tumor  albus.  It  is  usually  as* 
flociated,  when  it  o<:cura,  in  the  early  part  of  the  disease  with  an  aoutdlj 


fltog  Out  Away,  QttLtl  <is  a  OmvnlcwtMit  splint. 
*t  lil]<lT>«n'H  Iliit>(k1tti1  H*'|»'»rt.^ 


sensitive  condition  of  the  joint,  but  later  in  the  history  it  may  come  on 
insidiously  and  without  pain. 

The  means  of  straightening  a  knee-joint  flexed  by  acute  disease  may 
be  classihed  aa  follows ; 

1.  By  traction  in  the  line  of  the  deformity  applied  («.)  in  bed;  (if) 
while  the  patient  goes  about. 

2.  By  means  of  apparatus  forcibly  straightening  the  leg ;  such  as  the 
Billroth  splint,  the  Thomas  kuee  splint,  etc. 

3.  By  simple  tixatiuu  by  means  of  a  succesaiou  of  plaster-of -Paris 
bandages. 

4.  By  straightening  under  ether. 

1  (rt).  la  sensitive  cases  it  may  be  necessary  to  conhne  the  patient  to 
bed.  Traction  by  weight  and  pulley  can  be  applied  to  the  leg  by  meaus 
of  adhesive  plaster  applied  below  the  knee,  the  leg  being  supported  by 
a  brm  cushion  under  tlie  knee  arranged  so  that  traction  comes  lo  the  Ihie 
of  the  deformity.  After  a  diminution  of  the  spasm,  which  follows  very 
soon  upon  the  application  of  traction,  the  limb  can  be  made  straight 
gradually  and  tixed  in  a  straightened  position,  and  ambulatory  treatment 
can  be  begun. 

1  (b).  7'raciwn  in  the  line  of  tkti  dtformtli/  can  be  applied  to  the  limb 
while  the  patient  goes  about,  by  one  of  several  appliances  which  arc  more 
ur  less  expensive*  The  beat  splint  is  one  already  alluded  to,  similar  to 
the  protection  splint  described  for  hip  disease.'  It  is  furnished  with  a 
perineal  band  which  takes  the  body  weight  off  of  the  leg,  and  at  the  knee 
is  a  lock  joint  which  can  be  set  at  any  angle.  The  bottom  of  the  splint 
goes  far  enough  below  the  foot  to  protect  the  limb  from  jar  in  walking, 
and  euds  iu  a  traction  bar.  The  splint  is  set  at  an  angle  corresponding 
to  the  angular  deformity  of  the  affected  knee,  and  traction  is  made  up- 
ward above  the  knee  by  means  of  adhesive  plaster  attached  to  the  thigh 
and  buckling  on  to  the  splint,  and  extension  is  made  downwaid  below  the 
knee  by  a  plaster  extension  pulling  down  to  the  traction  bar  at  the  bottom 
of  the  splint  The  leg  is  fixed  in  the  splint  by  leather  lacings  for  the 
thighs  and  calf,  which  are  adjusted  after  the  extension  is  tightened.  A 
simpler  apparatus  has  been  described  by  H.  L,  Taylor,"  made  of  plaster- 
of-Faris  and  serving  the  same  purpose  except  that  it  does  not  allow 
weight  bearing  on  the  affected  leg. 

2*  Correction  by  Means  of  Apparatus  Formbly  Stniifjhtenin*j  ike  Leg. 
— The  Billroth  splint  is  an  efficient  means  of  overcoming  the  deformity 
in  cases  iu  which  the  patients  can  be  kept  under  observation,  A  plaster 
bandage  is  applied  to  the  limb  iu  which  are  incorporated  two  jointed  iron 
strips  attached  to  broad  plates.  The  bandage  is  allowed  to  harden  and 
then  the  front  over  the  knee  is  cut  out  and  at  the  l>ack  where  it  has  been 

»  Loveti;  Orth,  Trans,,  vol.  vi.        *  H.  L.  Taylor:  Onh.  Triwia.,  voL  vli.,  p.  63. 
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purposely  made  quite  solid,  a  transverse  division  of  the  plaster  is  made. 
Into  this  slit  are  iDserted  wedges  of  increasing  size  until  the  leg  is 
straight.  The  splint  has  to  be  watched  or  it  will  cause  sloughs,  as  it 
exerts  considerable  pressure. 

The  Thomas  knee  spliirt  can  be  used  to  correct  deformity;  the  band- 
age being  applied  in  front  of  the  thigh  and  the  knee  and  behind  the 
calf.  By  tightening  them,  the  limb  can  be  forced 
into  a  collected  position.  This  is  the  method  ad- 
vocated by  Mr,  Thomas,  Imt  in  the  hands  of  the 
writers  it  has  in  many  cases  at  once  started  aii 
acutely  sensitive  condition  of  the  joint.  For  this 
reaijon,  the  appliance  should  lie  used  with  great 
care  as,  if  injudicious  force  is  used,  an  acute  stage 
of  arthritis  can  be  readily  brought  about.  With 
proper  and  skilful  adjustment  of  the  bandage^  proper 
pressure  on  the  liack  of  the  tibia  can  be  exercised; 
but  if  too  great  pressure  is  exerted  on  the  lower 
part  of  the  leg,  and  too  little  on  the  tibia,  the  head 
of  the  tibia  may  be  crowded  against  the  end  of  the 
femur  amil  the  ostitis  increased, 

A  simple  wire  splint  is  useful  in  correction  of 
this  deformit}'  in  the  class  of 
caaes  in  which  the  sensitiveness 
is  not  great.  It  consists  of  a 
wire  splint  to  which  the  thigh 
is  attached;  the  leg  is  pulled 
upon  especially  tiehind  the 
head  of  the  tibia,  thereby 
avoiding  the  uncomfortable  re* 
suits  of  exerting  the  straight- 
ening force  wholly  from  the 
lower  part  of  the  leg. 

»S.  Red  net  ion  of  Flexion  hj 
Fixat  to  n  Bn  ndages, — A  ve  ry 
simple  way  to  straighten  a 
knee-joint  acutely  tlexed  by 
disease,  when  apparatus  can- 
not be  afforded  or  is  impracti- 
cable, is  by  simple  fixation  of 
the  knee-joint  by  means  of  a 
series  of  pi  aster- of- Paris  bandages.     These   should 
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knee  in  its  deformed  position  without  atiy  attempt  to  extend  it.  It  will 
be  often  found  in  the  lighter  cases  that  the  limb  can  be  made  straighter 
at  each  successive  bandage,  so  great  is  the  sedative  action  of  complete 
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fixation.      It  is  hardly  necessary  to  aikl  tbiit  no  weight  should  l^e  l>orne 
upon  the  limb  during  the  process  of  atiaightening, 

4-  Formble  RfAiuction  of  Fl€Jtifm.--V<I\i\\  regard  to  the  straightening 
of  the  knee  in  acute  cases  under  an  anaesthetic  it  is  not  a  measnre  to  lie 
adopted  unless  it  is  imposBible  to  afford  time  tor  gradual  straighteinng 
either  in  bed  or  while  tlie  patient  goes  about,  l^ain  is  generally  occa- 
sioned by  the  proceeding,  which  is  often  tlie  cause  of  an  exacerbation  of 
the  disease.  In  cases  without  adiiesions  the  knee  is  easily  put  in  a  cor- 
rect position  with  tlie  use  of  little  or  no  force  under  complete  an  tea  the  si  a* 


FlO.  900.— Wlrv  Spliui  for  limdUHli  i  orrv*  Iton  of  Knt^  Flejdun. 


If  the  leg  is  allowed  to  remain  in  the  Hexed  jKJsitioUj  angular  ankylosis 
will  probably  occut*  as  shown  in  the  figures.  When  firm  adhesions  have 
Wen  formed  at  the  knee-joint,  correction  by  means  of  appliances  will  Ije 
found  tedious,  painful,  and  sometimes  impossible,  and  generally  forcible 
correction  of  some  sort  will  be  necessary  to  break  down  the  adhesions. 
One  way  is  to  break  down  the  adhesions  by  forcibly  flexing  the  leg,  and 
then  by  forcible  extension  to  straighten  it.  The  danger  of  rupturing  the 
popliteal  artery,  which  has  occurred,  is  in  this  way  diminished.  Many 
appliances  have  been  devised  to  give  greater  power  in  forcible  correction. 
Thie  procedure  not  requiring  the  use  of  apparatus  is  as  follows:  The 
patient  ia  placed  upon  the  floor  upon  the  back  and  the  surgeoti  stands 
over  the  patient  holding  the  flexed  I'oee  with  lx>th  hands,  the  lingers 
being  placed  nuder  the  popliteal  space.      The  whole  weight  of  the  aur- 


i 


_u 


32f> 


tmTHOPEDK^    SUROEliY. 


geon*s  ti'unk  can  be  throw n  upon  tlxe  end  of  the  lever  furnished  by  ' 
patieut's  leg,  the  hands  of  the  surgeon,  pulling  upon  the  popliteal  8}>aGe, 
furnishing  resistance.  After  the  limb  has  yielded  and  the  adhesions  are  I 
broken,  it  can  be  straightened  if  the  patient  is  turned  upon  the  face;  ai 
downward  force  l^eitig  applied  to  tlie  heel,  resistance  being  furnished  by 
a  cushion  placed  under  the  patient's  knee.  When  subluxation  of  the 
tibia  is  present  it  must  be  corrected.  This  cannot  be  don©  so  well  by 
this  method  as  by  the  instrumental  method  to  be  described.  After  car* 
reetion,  the  limb  should  be  well  surround€d  with  sheet  wadding  and  a 
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stiff  bandage  applied,  the  limb  being  held  straight  until  tlie  plaster  i 
hecome  hard.  The  procedure  is  sometimes  followed  by  pain^  and  opiate's ^ 
may  be  necessaiy  for  a  few  days.  Surh  nieasures  are  not  required  except 
in  resistant  cases.  The  dangei-s  incurred  by  this  procedure  are  not  «o 
great  as  would  be  supposed.  The  danger  of  rupture  of  tlie  artery  can 
be  avoided  by  irare.  Separation  f*f  the  epiphysis  of  the  femur  may  take 
place,  but  is  cured  by  the  lixation  requisite  to  treatment,  and  should  not 
occur  if  the  force  is  carefully  applied.  Fracture  of  the  femur  and  tibia 
ran  be  avoided  by  care. 

If  the  deformity,  flexion,  remains  uncorrected  in  severe  ostitis  of  the 
knee- joint,  a  subluxation  of  tije  tibia  backward  takes  place,  due  to  th«? 
cim traction  of  the  ham-string  muscles.     This  is  due  in  part  to  the  spasm 
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of  tlie  ham-string  nmseles,  which  liavt?  pulled  the  tibia  backward,  btit 
chiefly  to  the  fact  that  owing  to  adheaions  the  flexed  tibia  is  unable  io 
elide  forwai'd  over  the  condyles  of  the  femtir,  as  happens  in  normal  ex- 
tension. Attempts  to  straighten  the  leg  aimply  rrowd  th**  anterior  edge 
of  the  tibia  into  the 
condy  1  es .  To  ob v  i  ate 
this  the  head  of  the 
tibia  should  be  pre^aed 
forward  and  upward  to 
the  same  degree  that 
tiie  leg  is  raised. 

The  most  efficient 
method  of  accomplish - 
iiig  this  is  by  the  use 
of  the  apparatus  shown 
in  the  figure  trailed  by 
Goldthwaitj'  who  modi- 
fied it  from  the  original 
apparatus,  the  *'  genu- 
clast. " 

Pressure  forward  on  the  Lead  of  the 
tibia  is  exerted  by  turning  the  handle,  this, 
by  means  of  a  screw  force,  pushes  a  plate 
forward  against  the  tibia,  working  through  a 
band.  The  calf  mnscles  protect  the  artery 
and  nerve  from  injurious  pressure.  Countei- 
pressure  is  secured  by  means  of  leather 
straps,  which  are  passed  respectively  over 
the  knee  and  leg,  proterled  by  a  thick  layer 
of  saddler's  felt.  Several  straps  will  be 
needed  at  the  knee  to  prevent  loss  of  counter- 
pressure,  as  the  limb  is  made  straighter. 
Another  strap,  imder  the  leg,  secures  the 
lower  part  of  the  leg.  The  side  bars,  band.^, 
and  plate  of  the  apparatus  should  be  uf 
strong  steel. 

The  apparatus  is  put  on  the  limb  in  a  flexed  position  (after  rupturiog 
adhesions  by  forcible  flexion  if  that  is  needed),  the  head  of  the  tibia  is 
pushed  forward  as  far  as  is  advisable,  and,  by  means  of  the  end  of  the 
appliancCt  whirh  serves  as  a  handle,  the  leg  is  extended;  the  press\ire 
forward  of  the  head  of  the  tibia  can  be  increased^  ax  id  the  counter- 
presaur©  regulated  if  necessary,  by  loosening  such  of  the  straps  as  exten* 
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skm  of  the  liinb  oiay  ti|?hteu  too  Muich.  Iti  mme  cases  tht^  ledueti^ 
beaccompUsljed  at  uue  time,  while  iti  others  sutcessive  applications  of  the 
Hppiirutus  are  necessary.  Adhesions  of  the  patella  to  the  trout  of  tlia 
feuHir  Jijuy  constitute  aii  obstacle  to  leduetion  without  cutting.  The 
treatment  of  cases  resisting  this  method  will  be  considered  in  the  sei»tioii 
of  this  chapter  on  operative  ti-eatment. 

ExperinientK  on  the  cadaver  which  were  conducted  by  one  of  the 
writers  at  the  J  hirvard  Medical  School,  through  the  courtesy  of  Drs.  C* 
li,  ]*orler  and  1\  Dwight,  showed  that  by  means  of  this  appliance  Iha 
tibia  could  readily  be  pushed  forward  to  any  desired  ext^f^nt.  On  normal 
joints,  the  tibia  can  be  pushed  forward  to  a  considerable  distance  without 
rupturing  the  ligaments. 

In  general  correction  of  flexion  deformity  under  ether  is  the  l»e»t 
method  excej>t  in  wlight  cases.* 

J/miv>'.s% — The  treatment  of  peri-articular  abscess  is  the  same  that  lA  I 
recommemled  fur  the  treatment  of  abscess  at  the  hip.     They  are  gener- 
ally superiicial   and  do  not  dissect  about  lietween   the   muscles    to  the 
extent  that  hip  abscesses  often  do. 

The  operative  measures  to  be  considered  are; 

(1)  Excision, 

(2)  Arthrectoniy. 

(3)  Amputation  of  the  leg. 
(1)   ICxcishtti  of  liitt  kureyoitit  is  to  be  undertaken  in  those  cases  in  whtclt 

conservative  treatment  has  failed  to  arrest  the  pn/gress  of  the  disease; 
in  which  originally  the  disease  is  too  extensive  to  warrant  conservative 
treatment;  in  which  the  general  health  is  failing  and  the  disease  failing  to 
iraprtJve  under  ethcient  conservative  measures.  In  adnlts  it  is  to  be  un- 
dertaken earlier  than  in  chihlren,  as  the  progress  of  the  disease  is  in  the 
former  less  favora1>le  than  in  the  latter. 

Excision  is  inferior  to  conservatism  a8  a  treatment  of  knee-joint  disease^ 
bf cause  the  mortal ity  rate  is  higher  and  the  functional  results  are  not  ao 
good. 

Excision  of  the  knee  is  also  performed  to  correct  the  deform itycuused 
by  Ixmy  ankylosis  at  an  angle  of  flexion, 

Mnrtalitij,  —  \jQme\\,^  analyzing  58t>  cases  of  knee-joint  resection  don# 
for  tuberculosis  or  its  resulting  deformity/  found  the  results  to  be  as  fol- 

'  Report  City  HoHpiiaK  B^nitmi,  lourih  iwrieK ;  Bull,  t^i  Mem.  <ltj  la  SSctciec^  ite 
Chir,,  viiL  V,,  p.  4<il. 

•  LoHSeji :   l><?iilKC*i,  riiii--,  LfipKii-,  llil.  yi», 

niil/yerailr  Out.  f.  rhir.  IHHH.  41*,  p.  1>11»;  Heinkct  liuiuic.  Ui^..,  Bmiih,  HW8; 
NfUgebnuer:  l»tMii*»ch-  Zeil,  f.  Ciiir,,  xxix,.  tH8ll,  p.  ;i7l»;  v,  Zeujije  Mnm«iiffi?l :  IhnL^ 
xxix.,  lS8i),  p.  n:;:  Si-hUlier;  IhUt..  xxx.,  IHIXJ,  p.  2H5 ;  BoUie :  Bt^itrOge  zur  kllB. 
Chir,,  B<1.  vL,  imn),  p.  :i"»o;  Kn'U^;  limug.  Dins.,  VVlii^burK,  lH»i. 
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lows:  4;>1)  (74.9  per  cent)  healed;  59  (10.1  percent)  unhealed;  50  (8.5 
per  cent)  amputated;  ^^8  (().5  per  cent)  died. 

In  .'>84  cases  in  which  the  end  results  could  be  traced  one  to  fourteen 
years  after  operation  the  results  were  as  follows:  274  (71.3  per  cent) 
remained  healed;  46  (12  per  cent)  still  had  fistulous  openings;  18  (4.7 
])er  cent)  were  unhealed;  10  (2.6  per  cent)  were  amputated;  36  (9.4  per 
cent)  died. 

In  :V29  cases  tabulated  by  Phelps'  in  which  the  operation  was  done 
antiseptically  there  were  31  deaths  (9.4  per  cent),  practically  the  same 
as  in  Lessen' 8  group.     Considered  by  age  the  results  were  as  follows. 


Under  5  years, 

From    5  to  10  y 

ears, 

10  ••    15 

»( 

15  ••    20 

'' 

20  ''    25 

•' 

25  ''   r»o 

•• 

30  -    40 

'• 

Over  40  years, 

Mortality. 

.   38.9 

per  cent 

.  16.2 

.   17.2 

.   30.1 

.    39.4 

.   37.0 

.  41.5 

.   52.6 

The  average  of  all  being,     .  .  .   29. S       *' 

It  would  be  fair  to  assert  that  in  patients  ])etween  five  and  twenty, 
the  mortality  from  the  operation,  near  and  retnoUiy  would  not  be  far  from 
ten  per  cent,  ]>eing  less  rather  than  more  than  this  percentage. 

Statistics  in  regard  to-  the  ultimate  results  of  conservative  treatment 
of  disease  of  the  knee  are  unfortunately  of  little  value  as  a  guide  in  the 
consideration  of  proper  treatment  of  disease  of  the  knee-joint;  it  may  be 
said,  however,  that  conservative  treatment  in  children  gives  most  excel- 
lent results  in  cases  which  can  be  watched '  and  treated  for  a  long  time. 

The  functional  results  after  excision  are,  however,  decidedly  inferior 
to  the  results  after  conservative  treatment.  Ankylosis  is  to  V>e  hoped  for 
after  excision  and  is  complicated  by  a  tendency  to  flexion  of  the  appar- 
ently ankylosed  joint,  in  130  cases  analyzed  l)y  Holfa  there  were  14 
cases  of  slight  flexion  and  30  cases  of  severe  flexion  noted  when  the  end 
results  were  considered.  This  of  course  is  a  very  serious  matter  and 
should  make  the  surgeon  very  careful  al)out  removing  splints  before  there 
is  reason  to  believe  that  firm  ]x)ny  ankylosis  is  present.  This  generally 
occurs  after  apparent  union  has  taken  place  and  the  patient  has  l)een  dis- 
charged from  immediate  supervision. 


'Trans.  X.  Y.  State  Med.  Soc.  1HH<;,  p.  r,8<J. 
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It  may  he  said  with  regard  to  the  auiount  of  shorteuiog  after  exeii 
in  cases  in  which  the  epiphyseal  line^  are  saved  tliat  it  is  likely  to  l»e  < 
modemte,  although  even  then  it  is  more  than  after  conservative  treat* 
ment.  In  the  cases  of  Hoffa^  in  which  both  epiphyseal  lines  had  l^eeii 
moved  hy  operatioiij  the  shortening  was  extreme,  c.y.,  H  inches  in  10] 
years,  t\  inches  in  2  yearsj  etc.  When  only  one  line  is  removed  and  tht 
one  in  the  other  lione  left,  there  is  shortening,  hut  less;  5  inches  in  <jl 
years,  2  inches  in  1\  yeais,  etc.  When  lioth  epiphyseal  lines  were  savedl 
the  cases  showed  much  less  tendency  Xaj  progressiye  shortening;  inside  ( 
2  years  after  operation  it  never  exceeded  ]  J  inches,  and  in  the  wor&t  eaael 
of  all  it  was  only  4  inches  and  a  frat?tion  attcT  G  years,  while  many  older  i 
eases  showed  less  shortening. 

It  would  not  lie  fair,  however,  txj  disuiias  the  subject  without  addioi^l 
that  sevpre  tumor  albus  without  resetUion  may  cause  serious  arrest  •*£ 
growth  in  the  bones  in  cases  which  heal.  Nine  such  cases  are  reporteti 
by  CauHioot  in  which  it  ranged  from  j^  of  an  inrh  to  I  inelies.  The  short- 
ening after  extensive  excision  is  tar  greater  in  general  than  after  a  apou* 
taneous  cure.  Konig's  rule  is  most  valuable  in  this  regard:  **  Saw  off 
inside  the  extent  of  the  cartilage,'" 

The  operation  of  exeisiou  of  the  knee-joint  is  performed  as  follows: 

The  leg  should  l»e  earefnlly  prepared  for  an  aseptic  operation.     The  I 
use  of  the  Esmarch  Ikandage  and  tourniquet  is  advisable.      The  joint  it 
opened  l)y  oneof  the  auterior  incisiotisin  common  nse,  the  periosteum  andi 
muscular  attachments  are  cleared  from  the  ends  of  the  iKjnes,  the  ligaments] 
are  cut,  and  the  articular  end  of  the  femur  protruded  through  the  incision  I 
and  as  much  as  seems  desiialile  sawed  off.      In  the  same  way  the  tibia  \a\ 
cleared  and  protruded  asasafegnard  against  injuring  the  popliteal  vessels. 
It  is  well  not  to  saw  quite  throngh  to  the  [wsterior  aspec^t  of  the  l>oneb|  1 
but  to  saw  nearly  throngh  and  then  tu  break  oft"  the  alice  witli  a  pt^ricjs- 
teum  elevator. 

The  femur  may  be  dovetailed  into  the  tibia  by  cutting  a  concavity  m  i 
the  tiljia  with  a  butcher's  saw  aud  cutting  the  femur  to  lit  into  it.  It  ijJ 
not  an  easy  matter  to  do  this  and  it  adds  mu^h  to  the  difficulty  of  the] 
operation.  In  any  case  the  patella  should  be  removed  if  it  is  diseased,] 
or  it  it  has  been  divided  in  the  operation  tlie  halves  should  be  newed  to- 
gether with  silver  wire  or  catgut.  As  to  drainage,  there  is  no  need  of 
the  posterior  counter-opening  made  liy  some  surgeons,  for  drainage  isl 
perfectly  gocjd  if  the  incision  Ijcgins  far  enough  back  on  the  leg. 

It  is  imp<jss!ble  tjo  say  how  thick  a  section  should  l^  remoFed  Irotiil 
the  ends  of  the  bones.  In  adults  it  matters  not  whether  the  section  g<^^1 
l>eyond  the  epiphysis  so  long  as  all  the  diseascil  tissue  is  removed.  In  ' 
children  only  very  exceptionally  is  ttne  justified  in  crossing  the  epiphy- 

"  Arch,  f,  klin.  Chir.,  1886,  iv,,  .%, 
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seal  line.  It  is  lieat  at  firnt  tn  remove  a  \^ry  thin  sectioB,  just  enough  to 
take  all  the  articular  Huifiue  of  hath  I  tones,  and  then  to  remove  Rnnthej* 
Be<?t!OTi  if  the  disease  is  very  extensive,  or  if  only  foci  of  disease  are  seen 
to  scunp  them  out  ext^'osively  with  a  sharp  ^jKion. ' 

It  is  of  the  utmost  importance  to  attend  earefully  to  the  plane  of  sec- 
tion which  the  saw  makes  in  removing  the  articular  surfaces.  If  these 
planes  are  ever  so  slightly  oblique  the  whole  axis  of  the  Iind)  is  distorted 
and  the  line  of  weighl-itearirig  is  wrong  and  tends  to  ciiuse  angular  de- 
formity at  the  knt*e.  In  the  ft-niiir  the  plane  of  section  should  l>e  parallel 
to  the  articular  svirface  arjil  not  per]iendicular  to  the  s!;aft  of  the  I  tone, 
which  would  make  it  oblique  at  the  joint.  As  soon  as  seftion  of  the 
Iwnes  has  been  niade,  the  new  surfaces  should  l*  placed  in  contact  and 
the  line  of  the  limb  carefully  observed. 

To  secure  tixation  the  bones  may  be  wired  tugetheror  fastene<l  tt>  each 
other  by  nails  or  pegs  of  ivory  or  bone.  Any  of  these  methods  are  likely 
at  any  time  to  iirove  nnsatisfact^iry;  Initat  times  they  will  be  found  ti*  be 
of  assistance.  Another  method  is  to  fix  the  limb  without  tlie  use  of  nail;^ 
or  wire.  A  wire  posterior  splint  may  be  used.  In  general,  jdaster  f>f 
T*ari8  form.-  the  most  satisfatt'Ory  splint  put  on  over  a  heavy  antiseptic 
dref^singj  the  bones  having  l>een  fixed  accurately  in  position  by  some  of 
the  means  mention eil  ami  tlie  limb  after  that  handled  very  carefully. 
The  only  objection  to  it  in  that  in  the  profnse  discharge  of  sernin  which 
tjtkes  place  necessarily  from  si»  large  a  wound  within  the  first  twenty-four 
hours,  the  plaster  is  likely  to  be  stained  through  a  Jul  may  have  to  be 
clianged.  But  if  a  suflicienlly  heavy  dressing  is  put  on,  tins  will  ordina- 
rily not  happen  tc*  any  extent,  or  if  it  tloes  a  light  dressing  can  lie  a]q>lied 
oiitside  t*»  protect  the  staineii  spot.  Occaeionally  the  plan  is  usefid  to 
dress  the  limb  after  operation  iu  a  heavy  dressing  and  on  the  next  day  to 
redress  it  an<i  a]ip]y  the  plaster.'"'  In  this  way  one  may  be  almost  sure 
of  a  dressing  which  can  be  left  on  almost  indefinitely,  provided  the 
operation  has  been  aseptic. 

There  are  two  precautions  t/O  be  observed  iti  putting  the  leg  up  in 
uplinls  or  in  plaster;  first,  the  tendency  to  eversion,  and  second,  the  ten- 
den*  y  to  dropping  backward  of  the  head  of  the  tibia.  With  moderate 
precautious  these  deformities  mjiv  he  avoided.  When  the  bones  are  wired 
together,  jf  the  b<*les  which  are  Ijored  in  the  tibia  for  the  insertion  of  the 
wire  are  placed  well  backward  and  the  ciuTesi)onding  holes  in  the  femur 
well  forward,  nujch  will  be  done  to  (u>nnteract  this  backward  tlisplace- 
ment  of  the  leg  upion  the  thigh. 

Hie  late  after-treatment  of  excision  requires  no  coiuuient.  The  only 
danger  that  exists  is  that  weight  may  be  liorne  upon  the  limb  too  soon, 
before  firm   bony  ankylosis  may  have  occurred.      It  is  much  the  wiser 


^Cent.  f.  Chir.,  IftRT.  p.  440,  «BriL  Mftd.  Jmini,.  April  24.  1887. 
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^vliich  is  necessary  is  th*^  removal  af  a  wedge  uf  buiie  large  etioug^h  to 
aliow  the  ends  of  the  bone  to  come  together,  so  that  the  angularity  ia 
obliteratetU 

Tlie  knee  is  expoaed  aa  for  simple  excision,  except  that  a  more  exten- 
sive Map  is  made,  and  then  a  wedge  of  l>oiie  is  sawed  out,  of  the  required 
size  to  allow  the  knee  to  be  straightened*  The  after-treatment  is  the 
same  as  in  an  ordinary  excision.  A  simple  method  Bultices  to  show  the 
uize  of  the  base  of  the  %vedge  to  be  removed.  If  the  lf*g  is  laid  on  the 
side  previous  to  operation  and  traced  in  outline  on  a  large  sheet  of  paper 
and  the  tracing  of  the  leg  is  eirt  out,  a  wedge  of  the  pajjer  may  be  re- 
moved from  the  cut-out  piece  where  the  angle  occurs,  The  rennival  of 
this  piece,  if  it  is  of  proper  size,  allows  the  paper  leg  to  he  straightened. 
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A  paper  wedge  (►£  the  proper  size  shows  the  size  of  the  wedge  of  booe 
whifh  must  be  removed  to  straighten  tlie  leg. 

Sttprncimdijluid  osft'Mitmi/  of  the  femur  is  also  to  be  mentioned  as  a 
means  of  correction  in  angular  deformity  of  the  knee,  especially  when 
the  aiikyloais  is  not  complete,  yet  when  correction  cannot  be  obtained  by 
non -operative  measures.  The  advantage  of  this  method  lies  in  the  fact 
that  any  motion  remaining  at  the  joint  is  not  ilesti^ojed  as  it  must  be  in 
exeiaion.  Its  disadvantage  is  that  the  condyles  of  the  femur  are  neces- 
sarily displaced  forward  to  form  an  angle  with  the  shaft.  A  linear  or 
wetlge-shaped  osteotomy  of  the  upper  part  of  the  tibia  has  been  described 
by  Konig  for  the  same  purpose. 

Aithi't*rfomtj,-^kB  a  substitute  for  excisioD,  what  has  beeu  termed 
artbrectomy  or  eras  ion  has  been  employed.  The  method  has  been  also 
termed  arthrotomv,  but  it  differs  esseutiaily  from  a  simple  incision  of  the 
joint,  and  the  term  arthrectomy  is  preferable.  Erasion  is  a  misleading 
term  and  has  not  found  general  acceptance, 

Arthreetomy '  consists  of  the  removal  of  all  palpable  and  obvious  por- 
tions of  diseased  tissue,  whether  in  the  synovial  membrane  or  elsewhere, 
leaving  what  appears  to  be  healthy  tissue.  Two  advantages  are  (daimed 
for  this  operation  over  excision;  (1)  That  it  dues  not  interfere  with  the 
growth  of  the  linil),  and  (2)  that  mobility  of  the  joint  may  be  preserved. 
It  may  be  added  that  the  latter  is  an  exceptional  event  and  not  altogether 
no  desirable  or  sale  an  ending  ninler  the  circumstances  as  bony  ankylosis. 
The  objection  to  the  operation  is  that  it  is  not  thorough,  and  oftener  than 
excision  fails  to  eradicate  the  disease. 

The  operation  oifers  advantage  over  excision  only  in  the  case  of  cldl- 
dreu,  and  chiefly  before  the  disease  has  made  extensive  progress.  It  is 
easy  to  see  that,  if  any  extensive  disease  of  the  bone  is  present^  any 
measure  short  of  thorough  removal  must  necessarily  fail.  The  operation 
ifl,  therefore,  not  suited  to  cases  in  which  there  are  many  sinuses  and  bone 
enlargement,  but  to  milder  cases  as  a  less  severe  operation  than  formal 
excision. 

In  the  matter  of  risk  there  is  little  to  choose  between  this  operation 
and  excision,  for  the  immediate  deatli  rate  under  proper  precautions  is 
very  small  in  both  operations.  The  risk  of  operative  tuberculous  infec- 
tioflj  alluded  to  so  often  in  speaking  of  operations  upon  tuberculous  jointe^ 
is  present  in  arthrectomy  as  in  excisions. 

The  operation  itself  may  V)e  described  as  follows :  The  joint  is  opened 
ad  in  caiies  of  excision  and  the  tuberculous  synovial  membrane  as  far  as 
jiossible  should  be  dissected  out;  if  carious  spots  are  found  in  the  l>one, 
these  foci  should  be  removed  by  the  ciu*ette  or  chisel.     If  the  whole 

»Volkmaim  and  Oilier:  Kevue  cIk  Chirurgie,  No,  :J,  1886;  CeiitraJblatt  f. 
Chirargie,  No.  fl,  18S5 ;  CentralbJatt  f.  Chiruririe,  No.  48,  1884;  Aia.  Juur>  Me<l. 
Sciences,  April,  1860,  p.  m^. 
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epiphysb  is  diaeasedj  f'xeisiotj  is  of  cours*^  unavoidable.  Instauces  o1 
celleiit  recovery  with  complete  liealiii};  octnir  m  cases  of  this  sort,  and 
success  has  followed  the  procedure  in  uiany  cases  iii  the  practice  of  the 
writers.  Strict  asepsis  is  essential,  as  well  as  most  thorough  removal 
possible  of  all  tuberculous  tissue  io  the  affected  joiut,  uecessitating  some- 
times complete  dissection  and  removal  of  all  of  the  synovial  membrane, 
as  well  as  carefol  curetting  of  the  bone.  The  patella  should  be  removed 
or  left  according  to  its  cuiiditiou. 

The  parts  of  the  knee-joint  to  be  most  carefully  investigated  for  dia* 
eased  foci  are  the  synovial  pockets  and  the  epiphyseal  lines  of  the  femur 
and  tibia  at  their  lateral  aspects.  Here  one  may  tind  loci  of  tubercidoua 
material  extending  into  the  epiphysis,  without,  however,  in  most  cases 
crossing  the  epiphyseal  lines. 

The  after-treatment  should  be  like  that  of  excision,  except  that  wirmg 
or  nailing  the  bones  together  is  not  necessary,  as  the  ligaments  should  bo 
).*re8erved  so  far  as  possible. 

Flexion  of  the  limb  may  follow  arthrectoniy  as  well  as  excision  in 
cases  in  which  protection  to  the  Joint  has  been  discontinued  too  early,  so 
that  the  after-treatjuent  should  be  as  careful  and  as  prolonged  as  after 
excision  of  the  joint. 

(3)  Ampittation. — lu  cases  of  extreme  disease  of  the  knee-joint  ampu- 
tatimi  of  the  thigh  is  necessary  as  a  life*saving  measure.  As  for  the  in* 
dicjitions  determining  a  choice  between  excision  and  amputation,  it  can 
be  said  that  when  the  patient's  reparative  power  is  slight  an  amputation 
is  to  be  preferred.  The  question  is  largely  one  of  individual  judgment; 
if  excision  is  first  tried  and  fails  to  arrest  the  disease  and  final ly  amputa* 
tion  has  to  be  performed,  the  patient's  chances  are,  of  course,  injured  by 
the  choice  of  excision  in  the  first  place.  In  the  adult,  extensive  removal 
of  the  bojiea  may  be  accomplished  by  excision  without  any  danger  of 
arrest  of  growth,  and  few  patients  can  be  brought  to  consent  to  amputa- 
tion of  a  limb  so  long  as  any  other  method  of  treatment  holds  out  the 
faintest  prospect  of  relief.  In  children  amputation  should  be  deferred 
to  the  last  moment  and  excision  given  the  preference,  unless  the  eradicji- 
tion  of  the  disease  would  necessitate  the  removal  of  so  much  bone  that  a 
useless  leg  would  result  from  that. 

In  children,  therefore,  the  operation  could  be  advised  only  when  the 
joint  was  hopelessly  disorganized  and  so  much  of  the  shaft  of  the  long 
bones  was  evidently  diseased  that  an  excision  was  not  practicable. 

Summary, 

The  treatment  of  tumor  albus  should  consist  in  fixation  of  the  dis- 
eased joint  by  plaster  of  Paris  or  some  suitable  splint,  with  traction  in 
cases  in  which  the  muscular  spasm  is  very  marked.     K  ambulatory  treat- 
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ment  is  to  be  uudertaken  (which  is  almost  invariably  to  be  advised),  piv 
tectwn  is  also  necessary.  This  is  furnished  by  the  Thomas  splint,  a  high 
shoe,  and  crutches,  or  by  the  use  of  a  protection  splint  similar  to  the  one 
ised  in  hip  disease,  etc.  Fixation  can  be  discontinued  at  the  close  of  the 
acute  stage,  but  protection  is  advisable  for  a  niuch  longer  time. 

Excision  is  not  an  advisable  method  uf  treatment  until  mechanical 
measures  have  proved  inefficient  after  a  faithful  trial,  and  the  same  is 
mie  of  arthrectomy.     Deformities  should  be  corrected  as  they  arise. 


CHAPTER  VIIL 

OTHER   DISEASES   OF  THE   KNEE-JOINT. 

Chrojiic   Bynovitie.^ArtJiritiH   delOrtiiiiiiB,  — (  vhi*^    iif   die   kiiee-juinL — HursltLi.- 
Lnorte    btxiieii, — Dislocatioii    of  ihv   atiuiilujiar  cartilagen. — ^Disli^cation  of 
pHtjellii, — Trigger  kiiet*.  — Symptnnmtk^   nffectinnH.^-Kuptiire   of  ihe  quodric 

CHKt»Nr€    Synoviti!^, 

Chhonic  serous  synovitis  is  most  often  the  sequel  of  the  acute  or  sub- 
acute form,     Wheo  it  is  the  outcome  of  acute  synovitis,  the  chief  symp- 
toms of  that  affect tion  grwlually  subside,  leaving,  however,  a  jt»int  partly! 
full   of  fluid  ami    disabled   on    that  areouut.      A  recurrent   subacute  ofl 
chronic  synovitis  also  results  from  the  irritation  caused  by  loose  bodies  in 
tht^  joints,  by   displacement  of  the  cartilages,   aud   by  slipping  of  th« 
piitella.     These  should  uot  be  overlcinked  hi  assigning  a  cause  for  any 
given  case.      Whf*u   the  aifectiou  does  uot  originate  in   an  acute  attack, 
the  earliest  syui|itonis  are,  usually,  nu[)aired  motion  and  pain  with  slight 
limp,  aud  oeciLsioually  a  luss   of  strength  is  cumi>laiijed  of.     The  pail 
is  not  severe  unless  the  joint  is  excessively  used,  aud  it  is  relieved  b| 
rest.      Later,  swelling,  iner eased  so jf ace  temperature,  and  redness  of  the' 
skin  may  a]»pear.     TeuderneHS  may  not  be  marked,  except  in  tlie  acute 
stages.     Generally,  when  u<«  coustitutioual  teiuleucy  to  disease  exists  : 
sijuple  chronic  synovitis,  the  joint  finally  becomes  normal. 

Synovitis  of  the  knee-joint  ma}^  remain  indetiidtely  iu  a  subacute  can 
dition,  with  a  slight  atuount  of  effusion,  accompanied  by  thickening  of 
the  synovial  membrane,  oi-  a  large  amount  of  serous  effusion  may  take 
place,  with  slight  ijiHainmatory  symptoms. 

Long-con t in ut^d  chronii:  synovitis  of  the  knee^  or  a  repetition  of  a€iili 
attacks^  may  lead  in  time  to  a  rehixed  condition  of  the  kuee-joint.      I^fc-I 
erai  mobility  becomes  evident  and  the  muscles  fail  to  control  the  jomli 
with  their  former  accuracy.     It  is  this  result  which  is  t43  be  feared,  as 
well  as  pefmanent  stiffness  in  long-continued  chronic  sennis  synovitis. 

JHtigmmx, — Chronic  synovitis  with  effusion  is  evidenced   by  the  en- 
largement of  the  joint  and  the  fact  that  in  the  knee  the  patella  is  lifte 
V»y  fhe  effusion,  and   floats.      In  examinatifui  for  this  the  fingers  of  boilnl 
hands  should  encircle  the  extended  limb  firmly  iu  front,  above,  and  l»eloWl 
the  patella,  thus  confining  the  effusion  to  the  space  directly  under  the 
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patella  and  over  the  iiitercoiuhiuid  dt^preHsi)ni  on  the  feimir.  The  fore- 
Buger  of  oixe  hiuid  theu  lightly  hut  shai [jly  jnesses  on  the  patellat  whirh 
can  1)6  felt  to  descend  and  hit  the  fenuir.  Hiis  matter  uf  fully  t^xteuding 
the  leg  and  grasping  it  is  of  nnich  importance,  as  otherwise  a  small  effu- 
sion may  escape  detection. 

The  affection  most  likely  U>  be  mistaken  for  chronic  serous  synovitis 
18  chronic  inttamnrntion  of  the  |)repatellar  bursa,  *' housemaid *3  knee/' 
Here,  however,  the  swelling  is  local  and  clearly  in  front  of  the  patella, 
instead  of  being  behind  it,  and  the  patella  does  not  "  float," 

Chronic  tumor  albus  beginning  as  an  epiphysitis  caniiot  always  be 
differentiated  from  chronic  yerous  synovitis. 

Hysterical  joint  disease  is  often  located  in  the  knee,  and  in  its  symp- 
tom a  may  sinudate  chronic,  synovitis  very  closely ;  but  t»hjective  aigna  are 
absent.  There  is  no  ctfnyion^  although  there  may  bt*  tenderness,  and  the 
whole  aspect  of  the  affection  iy  more  like  ostitis  than  synovitis  in  its 
syniptomti  of  local  tenderness  and  severe  spui^iiiodic  pain. 

TreahHrnt,  —  in  chronic  synovitis,  thorough  fixation  is  needed  in  the 
early  or  more  acute  stages,  with  ciunpression.  "^ 

Compression  is  most  readily  applied  to  a  knee-joint  liy  means  of  a 
thin  rublier  bandage  wound  about  the  limb-,  bandages  of  elastic  clotli  can 
also  be  used.  Dried  and  compressed  sponge,  bandaged  tirmly  alxmt  the 
limb,  will  expand  when  wet,  and  in  this  way  compress  the  tissues  of  the 
joint  effectively;  or  the  knee  may  be  thickly  covered  with  sheet wadduig, 
outside  of  which  is  applied  binders'  board  made  pliable  by  iranieraion  in 
hot  water,  and  the  whole  bandaged  tirmly. 

Hot  air  ami  massage  are  often  of  much  value  by  improving  the  IcM-al 
circulation  and  promoting  the  absorption  of  synovial  effusions  or  its 
results.  Twists  and  sudden  jars  are  to  he  avoided,  and  protection 
(crutches  or  splints)  is  advisable  in  the  stage  of  convalescence  if  the 
attack  has  been  at  all  a  severe  or  a  protracted  one. 

Antiseptic  irrigntion  or  incision  of  the  joint  have  been  advocated  for 
chronic  .synovitis  of  the  knee-joint.  On  account  of  the  great  resistance 
which  many  cases  of  the  affection  offer  to  the  ordinary  methods  of  treat- 
ment, one  turns  readily  to  any  means  of  relief  which  may  be  tried  when 
the  methods  by  compression,  etc.,  have  failed.  The  fluid  in  the  joint 
may  be  withdrawn  by  aspiration  and  its  plat-e  partly  filled  by  the  injec- 
tion of  a  few  ounces  of  either  carlxjlic-acid  solution  or  one  of  corrosive 
sublimate;  the  latter  is  probably  attended  with  less  risk.  It  is  better 
that  in  such  cases  the  joint  should  be  incised  and  thoroughly  wanhed 
with  hot  water  or  weak  corrosive  solution. 
22 
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Arthritis  Defohmans. 


The  knee  is   one  of  the  large  jomts  most  frequently   attacked  fag^ 
arthritis  deformaiaa,  or  rheuraatoid  arthritis. 

Si/Tnptomjf, — Pain  and  stiffness  are  the  symptoms  at  first  oom plain e 
of.  Pain  may  involve  the  whole  joint,  but  is  more  cominonly  k 
in  a  tender  spot  over  the  internal  eondyle  of  the  femur*  It  varies  very 
iimch  ill  amount,  and  is  likely  to  increase  in  intensity  in  consequeaoe  of 
exposure  to  cold  or  wet,  when  some  indiscretion  in  diet  has  been  oom- 
mitted,  or  as  a  result  of  over-use  of  the  affected  leg.  At  the  beginniiig 
of  nearly  aU  cases,  pain  occurs  in  acute  attacks  accompanied  by  local 
heat,  with  tenderness  and  swelling.  The  acute  symptoms  subside,  to 
return  again  and  again,  leaving  behind  them  each  time  a  certain  amount 
of  structural  change  in  the  joint  in  the  form  of  synovial  thickening,  bony 
enlargement,  and  peri -articular  inliltration.  In  other  cases  the  affectioQ 
progresses  slowly  and  insidiously  without  definite  acute  attacks. 

At  first  the  swelling  may  be  due  to  synovial  etfusiun  which  marks  the 
beginning  of  the  atfeetion  in  many  cases;  in  other  instances  synovial  dis- 
tention does  not  occur.  Ultimately  the  outline  of  the  joint  becomes  in- 
distinct and  a  ix>ggy  or  hard  swelling  envelops  the  knee.  Stiffness  at 
first  passes  oE  with  movement,  but  later  in  the  disease  it  becomes  per- 
manent, often  to  the  point  of  ankylosis.  Creaking  in  the  diseased  joint 
is  an  early  and  characteristic  symptom  and  reveals  only  too  plainly  the 
nature  of  the  affection. 

This  phenomenon  is  due  chiefly  to  hypertrophy  of  thes3aiovial  fringeSy 
which  are  rubbed  together  when  the  joint  is  moved.  It  is  also  probable 
that  the  same  sensation  can  be  produced  without  any  structural  change 
by  mere  dryness  of  the  articular  surfaces/ 

In  general,  the  tendency  of  the  affection  is  toward  greater  and  greater 
impairment  of  the  joint  motion,  with  wasting  of  the  muscles  and  atrophy 
of  the  skin,  so  that  in  the  advanced  stages  one  can  see  a  stretched  and 
shining  skin  tightly  drawn  over  the  deformed  and  distorted  joint. 

The  outlook  is  unfavorable,  unless  the  disease  is  taken  in  the  early 
stages;  not  that  life  is  likely  to  be  shortened,  but  that  serious  disability 
of  the  joint  most  often  results. 

Treutmefit. — During  the  acute  attacks  above  alluded  to,  wheo  pain 
is  caused  by  walking  and  movement,  and  heat  and  tendernesa  are  present, 
rest  is  very  strongly  indicated  along  with  counter-irritation,  which  is  best 
applied  in  the  form  of  blisters  over  the  joint  or  tincture  of  iodine  paiated 
on  abundantly.  Hot- water  douches,  and  compression  by  an  elastic  band- 
age or,  better  still,  by  a  Gamgee  dressing  of  millboard  and  sheet  wadding, 
are  also  of  much  benefit. 
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A  few  daya  will  generally  suffice  to  quiet  the  acute  syiuptoms.  Dur- 
ing the  quiescent  stage,  the  best  local  uieasures  are  mnssage,  counter- 
irritatiun,  hot  douching,  the  hot-air  bath,  and  protection  of  the  joint  by 
a  warm  covering,  su^h  as  a  flannel  bandage  j  moderate  exercise  is  also  to 
l>e  regarded  as  a  therapeutic  measure,  when  it  is  not  attended  by  discom- 
fort. If  pain  is  excessive,  one  has  to  face  the  dilemma  of  continuing 
motion  whit^h  is  excessively  painful  or  of  allowing  the  patient  to  rest  and 
keep  the  joint  still,  by  wbic^h  process  one  is  likely  to  favor  the  stiffening 
of  the  joint,  if  it  is  continued  for  too  long  a  time.  For  abort  periods, 
however,  there  ia  no  riak,  and  sometimes  much  to  be  gained  by  complete 
rest  to  the  affected  articulation. 

Much  importance  in  the  matter  of  treatment  is  to  be  attached  to  gen- 
eral  measures,  and  when  it  is  practicable,  a  visit  to  some  well-choaen 
health  resort  is  likely  to  be  of  benefit.  The  benefit  of  the  waters  and 
hatha  in  these  places,  along  with  the  change  of  scene  and  a  carefully 
i-egulated  diet  and  regime,  often  accomplish  much. 

Such  a  measure  of  treatment,  however,  is  out  of  the  reach  of  the 
majority  of  patients,  and  one  bas  to  consider  much  more  often  the  method 
which  ia  likely  to  be  of  most  use  at  home. 

The  diet  should  be  carefully  regulated. 

Water,  which  will  act  as  a  diuretic,  should  be  taken  in  measured 
quantity  daily  (from  one  to  two  quarts  at  least).  Lithia  waters  are 
useful,  but  in  many  of  the  natural  waters  the  quantity  of  the  drug  con- 
tained is  so  sinall  that  it  is  better  to  resort  to  an  artificial  water  contain- 
ing a  definite  ajuount  of  the  drug.  A  very  uaefol  addition  to  the  water 
taken  at  meals  is  a  teaspoon  ful  of  the  imported  Vichy  salt,  or  of  one  of 
the  artificially  prepared  eiferveseent  Vichy  aalts  sold  here. 

It  is  desirable  to  take  a  hot  hath  at  least  twice  each  week,  to  promote 
secretion  by  the  skin,  and  the  bowels  should  be  kept  active  by  saline 
laxatives.  Hydrotherapy  properly  practised  is  of  value.'  General  and 
local  massage  is  a  reaouree  of  the  greatest  value,  and  a  mOd  galvanic 
current  is  also  of  mut^h  benefit  as  a  promoter  of  proper  circulation. 

Less  is  to  be  expected  in  the  matter  of  druga  than  from  general 
hygiene  and  treatment.  Salicin  or  aalicylate  of  soda  in  ten-grain  doses, 
three  times  daily,  often  has  a  marked  effect  in  controlling  the  affection, 
and  an  alkaline  diuretic  is  ahuost  a  necessity.  Lithia,  or  the  salicylate 
of  lithia^  at  other  times  accomplishes  more  than  salicylic  acid  does. 
Arsenic  is  sometimes  useful  to  a  marked  degree,  but  iodide  of  potassium  ia 
not  generally  of  much  benefit.  Tonics  should  be  given  in  the  form  of 
iron  or  quinine,  or  strychnine,  if  the  general  condition  is  not  good  or  if 
the  appetite  flags. 

When  ankylosis  of  the  knee  in  a  faulty  position  has  resulted  from 
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rheumatoid  arthritis^  brisemeut  force  is  to  be  tried  for  its  recti ficatioQi  ; 
dest*ribed  for  the  correetioii  of  ankylosis  after  tumur  albus.      It  is  not, 
course,  to  be  expected  that  motion  will  be  pieaeiit  in  the  joint  in  its  iieirl 
position,  fur  tiie  atrnctural  changes  mnst  have  already  been  extensive  torn 
have  induced  the  deforminjj;  ankylosis,  yet  some  motion  may  be  preserved  ^ 
iu  tlie  joint      Excision  of  the  knee  may  be  requinr-d  in  cases  which  are 
so  firmly  ankylosed  as  to  resist  tlie  snrt^fr'on's  attempt  at  straightening. 

When,  however,  tlic  ankylosis  is  the  outcome  of  a  simple  rheumattof 
synovitis  ot'curriiig  in  the  course  of  an  acute  or  chronic  attack  of  rheu- 
matism, forcible  manipulation  may  break  up  the  adhesions  which  hare 
caused  the  joint  stiffness  and  restore  a  certain  amount  of  perniaiieut 
motion  to  the  articulation.  These  cases  are  tx>  be  distinguished  from  the 
ankylosis  of  arthritis  deformans  by  the  fact  that  m  the  former  the  joint 
is  practically  normal  in  outline  and  there  is  no  bony  enlargement  of  that  ] 
or  the  other  joints  describetl  as  a  characteristic  of  arthritis  deformans, 

CvsTx    OF    THK    KyKK-JurxT. 


The  occurrence  of  cystic  swellings  in  coiinecticm  with  the  larger  ' 
joints,  especially  the  knee-joint,  was  called  attention  to  by  Baker/ 
These  swellings  are  found,  from  time  to  time,  in  the  neighborhood  of  the 
knee-joint,  generally  in  the  popliteal  space.  At  Hrst  there  is  nothing  to 
suggest  their  connection  with  the  joint  in  any  way,  for  the  cyst  may  be 
at  a  considerable  distance  from  the  joint.  There  may  be  no  fluctuation 
to  l>e  olitained  between  the  joint  and  the  cyst,  nor  can  the  fluid  from  the 
cyat  be  pressed  into  the  joint;  in  fact,  there  may  be  no  evidence  of  eflfu- 
sion  in  the  joint. 

In  this  case  it  is  dithcult  to  believe  that  any  connection  exists  between 
the  cyst  and  the  articulation,  but  leaker  pointed  out  the  almost  imiversal 
connection  of  these  cysts  with  the  joint  cavity. 

As  a  rule,  there  is,  or  has  been,  a  certain  amount  of  effusion  into  the 
joint  which  has  escaped  into  the  neighboring  bursa?  or  into  a  hernial  pro* 
tmsion  of  the  synovial  membrane,  while  iu  other  cases  it  seems  clear  that 
the  affection  of  the  joint  was  secondary  to  a  Imrsitis. 

Riese*  has  advanced  the  view,  however,  that  these  swellings  are  true 
cystic  tumors  of  degenerated  fibrous  tissue  and  not  outgrowths  or  hernias 
of  tlie  capsule.  He  bases  this  view  on  the  existence  of  an  obliterating 
endarteritis  of  the  vessels  supplying  them.  The  affection  is  found  most 
often  in  early  and  middle  adult  life. 

The  diagnosis  from  bursitis  is  often  difficult. 

Extirpation  of  the  sac  is  the  only  treatment  likely  to  be  of  use. 

'"St.  Banholnint'W'B  Hoepital  Reporte,"  vol.  xliL.  p.  246;  vol.  : 
'Cent.  f.  Chir..  1808,  p.  5S6. 


1lie  vnrious  bursas  abimt  the  kne**  iiiiu  biM'tMuti  u»  tin  me*  I  ami  give  nse 
to  disability  of  an  obaeure  iialiUH. 

J/(Hisfwffit^\^  Ktifr.  —  Tlie  most  roiiimiju  st'iit  vf  this  atfection  in  io 
tJie  ]irepiifcellar  bursa  wliich  lies  over  the  patella  ancl  part  of  the  Hgameu- 
tiiin  pate  11  it*.  This  is  imt, 
as  a  rule,  one  well'defined 
sai%  but  ruivsists  of  tbree 
layers  of  biiisu^  more  or  less 
well  uiarketl  and  geuerally 
in  c*jmjutinic'atiuu  with  eatdi 
other  aud  at  timesi  with  th*.^ 
knee* joint .  1lu'  th ree  lav^i .s 
are  classed  by  Bize*  as 
8ub<'U  tan  eons,  subaponeurot- 
ic, iiutl  subteudintius. 

This  affect icm  is  found 
chiefly  in  persons  wlunse  oc- 
cupation leads  them  to  sifend 
nnu'h  time  in  kneeling. 
The  a  c  u  t  e  alfertiuu  is 
brought  about  by  over-use 
of  the  knee  aod  ischaraeter- 
izetl  by  slight  swelling,  seo* 
sitiveness  on  i*ressure,  nud 
disromfort  in  flexing  the 
knee,  wliicli  is  lo<idized  at 
the  site  of  the  btiisa.  Pal- 
pation shows  a  more  or  less 
distinct  «welluig,  wliieh  lies 
over  the  patella  and  whieh 
is  rendered  mure  tense  by 
the  flexion  of  the  joiut.      In 

tJie  aeute  stage  it  is  likely  to  be  mistaken  for  synovitis  of  the  knee-joint, 
especially  as  the  inf^ammatitni,  if  neglected,  tends  to  spread  and  the  swell- 
ing may  Ix^eouie  luore  diffuse  aud  burr<»w  aronnd  the  joint;  although  the 
ehronic  enlargement  of  tlie  bursa  is  sometimes  primary,  more  often  it  m 
the  outcome  of  a  series  of  acute  attacks.  FlncUiation  is  clearly  present, 
and  the  swelling  is  more  sharply  lucalized  to  the  region  in  front  of  the 
patella  than  in  synovitis.  In  the  chronic  stage  of  the  affection,  heat,  sen- 
sitiveness, and  discomfort  are  ordinarily  absent,  except  a  slight  feeling  of 
stiffnefis  in  complete  flexion  of  the  leg. 


FtO*  90B.  -PntpiitHlMr  Ifuniltki. 


'  Jiinni.  d'Auat.  et  de  Pliya,,  Pari*,  xicxlL,  18tta,  p,  8ft. 
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For  diagnoBis,  one  must  depen*!  upon  the  facts  that  the  swelliDg  mJ 
entirely  in  front  of  the  patella,  that  the  patella  does  not  float,  that  thftl 
joint  is  not  aifeot^d,  and  that  the  occupation  of  the  patient  in  some  wa| 
has  prodnred  contioual  slight  injuries  of  this  region.     Although  the  at-utd'^ 
atTectioD  shows  a  tendency  toward  recovery  under  rest^  the  chronic  atfec- 
tion  does  not  have  this  tendency  and  is  likely  to  continue  nnabated. 

Suppuration  occurs  iu  both  at^ute  and  chronic  varieties  in  a  certain  | 
proportion  of  cases  j   and  it  is  generally  in  consefpjence  <if  sume  depleted  ' 
conditio^  of  the  system  or  some  local  aggravation.     The  infiammation  of 
the  bursa  oecasionally  o<*curs  in  fonuection   with  gont^  rheumatisin,  or 
syphilis. 

Treatment,— ^The  acute  alfectioo,  ujiless  too  far  advanced,  orduiarilj] 
yields  readily  wht^n  the  limb  is  placed  in  the  extended  position  u{>oii  a 
ham  splint,  and  the  con  stunt  in  ifcation  of  walking  is  avoided.  Painting 
tJie  skin  with  iodine  and  the  application  of  pressure  either  by  sheet  wad- 
ding an  tl  bandages,  or  hy  an  elastic  flannel  Imndage,  is  of  much  assistance 
in  allaying  the  infliuumation ;  a  lew  days  or  weeks  in  the  milder  cases 
will  ordinarily  reduce  the  inflamiiiation.  In  old  cases  this  treatment  has 
little  or  no  effect.  If,  however,  the  bursitis  has  r candied  the  stage  of 
suppuration,  incision  affords  the  only  hope  of  relief. 

In  chnjtiic  bursitis,  either  the  bursa  may  be  aspirated  and  pressuj* 
afterward  applied,  or  the  knee  may  be  let  alone.  The  discomfort  is  so 
slight  t  bat  o<"casionally  patients  very  uiueh  prefer  to  have  nothing  done. 
The  most  satisfactory  treatment  in  chronic  cases  is  to  lay  the  entii*e  bursa 
open  by  a  crucial  incision,  and  either  dissect  out  the  t-ough  fibrous  sac 
which  will  be  found  there,  or  having  laid  it  open,  scrape  it  out  very 
thoroughly  with  a  curette.  Any  other  measure  is  useless,  when  the  iu- 
flamniation  has  reached  the  stage  of  suppuration. 

BiTKsiTis  OF  TKH  Dkhi*  PkKj'ATKLLA li  l^TKsA. — ^The  affection  of  thifl 
bursa  presents  certain  charaeteristic  Hyuiptoms  often  difficult  to  differ- 
entiate from  those  («f  synovitis.  Tins  bursa  lies  beneath  the  liganientum 
patelhe  next  to  the  td)ia.  It  rises  as  high  as  the  upper  edge  of  tht-  tibia 
and  is  triangular  iu  shape*  the  apex  of  the  triangle  being  downward  near 
the  tubereleof  the  tibia.  Tins  bur^a  practically  never  eomimuiicates  with 
the  knee- joint/ 

The  in H animation  of  this  bursa  is  dearribed  under  various  names,  one  ] 
of  them  l>e i u g  J'se u tfti  rf h  m^t '  *ht  i  le^um .  ^ 

The  peculiar  symptoms  of  this  affection  are  pain  in  complete  extension 
of  the  \q^,  referred  to  the  tubercle  of  the  tibia;  pain  and  tenderness  re- 
ferred to  the  patella  tendon;  apparent  enlargement  of  the  tubercle  of  the 


*Love»tt. :  Bf^slnn  City  Hosj).  Ri'pmtK,  Blh  m'rif>*(.  p.  :M5, 

•Dnbreidl:   Annales  iPnith.,   Tans,   Si-pteiober,    18W) ;    Arciiiv    f.   kUn,  rhir,» 
1877,  xxh,  i:i:i;  "Trftit^de  HutIi.  exi,''  iFolliii),  iii..  11>:  Pi  ilia  and  Billrotli  :  "riiintr-^ 
gie/'  iv,,  1.  liefLti,  p,242,  Feraud  ;   ']'ljt?»a  lini  Mniiipeltt*r.  1880. 


<»THER    IIISB 


OF  THE  KNEE-JOIK 


343 


tibia,  and  bulging  at  tJie  skies  vf  the  ligameutiiin  patellri\  Tbe  affection 
may  be  mistaken  for  inflammation  of  the  superficial  pretibial  bursal  or 
for  the  inflammation  of  abnormal  bu rase  in  this  neighborhood."  Careful 
examination  will  usually  differentiate  it  from  synovitis  of  tbe  knee-joiut. 

The  treatment  does  not  differ  from  that  of  housemaid's  knee  except 
that  bursitis  of  the  deep  pretibial  bursa  is  more  obstinate. 

The  ioflaiiijuation  of  other  bur  see  about  the  knee-joint  presents  no 
peculiar  symptom 8,  and  the  existence  of  the  affection  is  made  evident  by 
the  presence  of  a  fluctuating  swelling  at  tbe  site  of  a  bursa. 

Tjo<»sk  lioiiiKN  IS  ruH  Knkk-J<pint. 

The  pathology  and  formation  r»f  loose  bodies  has  already  V^eeu  consid- 
ered. It  has  i>een  stated  that  nine-tenths  of  all  the  cases  occur  in  the 
faie€-joint»  In  a  majority  of  cases  tbe  first  intimation  to  the  patient  that 
anything  is  wrong  is  that  while  in  the  act  of  walking  or  stooping  he  is 
geizcii  with  such  agonixing  pain  in  the  knee  that  be  may  fall  to  the 
grroinid»  in  many  cases  overcome  with  the  sensation  of  faintness  and  sick- 
ening ptiin.  At  ti)jies  this  pain  subsides  almost  immediately,  'and  the 
jjatient  is  able  to  walk  within  a  few  minutes j  but  at  other  times  the 
joint  remains  fixed  in  a  position  of  mare  or  less  flexion,  and  any  attempt 
to  move  it  is  Htten<b^d  with  very  severe  suffering*  In  any  event,  such 
an  occurrence  is  iipt  to  be  followed  by  an  attack  of  synovitis  lasting  sev- 
eral days.  Up  to  this  time  tbe  joint  may  have  been  normal  and  given  no 
trouble,  or  it  may  have  been  the  seat  of  chronic>  iiiHamniation.  These 
attacks  are  likely  to  be  repeated  without  any  assignable  cause.  On 
manipulation  of  the  joint  with  the  fingers,  it  is  often  possible  to  detect  a 
loose  body  which  shifts  its  position  and  is  fouTid  first  in  vne  part  of  the 
joint  und  then  in  another.  The  most  common  spot  where  they  can  be 
detected  externally  is  in  the  pouch  over  the  external  or  internal  condyle 
of  the  femur.  They  aie  felt  as  siiiot^th  slippery  liodies  under  the  t^kin, 
whi^'h  evade  the  fingers^  grasp  with  surprising  readiness,  t  >ccasionally 
they  may  be  found  over  the  tiltia  inside  the  ligamentum  patelhe,  and 
when  one  cpf  these  suhstances  has  lieen  found  it  is  desirable  to  see  if 
others  are  present  in  tlte  joint.  Smuetimes  it  is  impossible  to  detect  any 
loose  botlies  from  tbe  outside,  and  the  history  of  the  case  must  be  de- 
pended upon  to  establish  the  dijignnsis.  In  some  cases  the  attacks  are  of 
very  frequent  cMTurrence,  while  in  others  it  is  only  at  intervals  uf  several 
weeks  or  months  that  the  joint  gives  any  trouble. 

With  repetition  of  attacks  the  joint  becomes  more  tolerant  and  the 
synovitis  less  severe.  In  cases  in  whirh  ai^thritis  deformajis  is  present  as 
the  cause  of  the  loose  bodies,  the  history  of  the  attacks  is  less  typical. 
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The  jiatieiit,  however,  experieiireH  in  a  measure  tht?  sanm  sudden  catcbiag 
t>f  tho  joint,  and  movement  of  tli«  affwt^^d  knee  is  painfiiK  restriel«?d, 
atul  attended  with  a  partieularly  distinct  grating. 

Finding  a  luovabJtJ  budy  wliirh  can  be  slipped  from  place  t<>  pla*e  bj 
manipulation  eslaldighes  tlie  didgoosis. 

In  casea  in  which  th«^  hnise  b^itlj  can  not  be  found,  oae  must  depend 
largely  ujjou  tlie  history;  makingj  however,  frequent  examinations  uodrr 

different  eutiditioiis  with  ttm 
hope  uf  ultimjitely  detecting  the 
foreign  IkmIv* 

The  diaguosis  between  inter- 
nal derHngetnent   of     the    knee- 
joint    and   a   )o<jse     cartilage    u 
often  a  difhenlt  one  to  make^  and 
dependence     must      be      placed 
ehiefly  upon  tenderness  in  a  very 
small  spot  over  the    head   of  the 
tibia  as  establishing  the  probable 
occurrence  of  dislocation    of  one 
of  tlie  semilunar  c^irtilages.      In 
the    majority  of  cases   of  loa»te 
hcxiieH,  on  the  other  hand,  it  is 
possible  ultimately  to  dettH't  ex- 
ternally their  p resell ee,  ais  cant- 
ing the  trouble. 

In  cases  in  which  tlie  loose 
body  gives  but  little  inconveni- 
ence and  is  kept  from   passing 
between  the  ends  uf  the  bone  by 
a  knee-cap  it  may  not  be  advia* 
able  to  undertake  operative  treat* 
ment.     In  other  eases,  especially 
in  arthritis  deformans,  the  joint 
may  have  become  so  much  im- 
paired by  the  disease   that  even 
if  a  foreiini  bixly  were  removed 
little  would  be  gained.     In  the  great  niajority  of  cases,  however,  inas- 
much aa  the  disea.se  occurs  in  otherwise  heal  thy  persons,  mostly  young 
adults,  atiy  operation  which  dues  not  entail  serious  risk  is  advisable. 

Woodward  was  able  to  collect  105  cases  in  which  a  direct  antlaeptie 
incision  of  a  joint  had  been  nuide  f(ir  the  removal  of  a  foreign  body.  In 
101  of  these  the  knee  was  the  joint  afTected,  and  i>2  of  these  were  for  the 
removal  of  loose  cartilages.  In  1  case  the  foreign  botiy  proved  to  be  a 
sarcoma,  in  1  a  fibroma,  and  in  1  a  lipoma.     In  2  cases  nothing  could 
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be  fouml,  and  in  1  uf  tlieae  adliesions  Iwliiod  th*^  bai*k  of  tlie  patella 
were  forcibly  broken  up.  There  was  but  1  death  in  tbeae  ll^j  operations, 
and  that  was  due  tu  phlegmonous  erysipelasj  so  that  the  asepsis  of  this 
Operation  is,  at  least,  doubtful.  The  same  may  be  said  of  2  other  v-dnes 
m  whirh  suppuration  necessitated  amputation  of  the  thigh,  while  stiffnesa 
of  the  affected  joint  resulted  in  M  cases;  in  1  of  whirli  4<IO  loose  cartilages 
had  been  removed,  in  aiiuther  *J4,  and  in  a  third  4.  In  i  other  cases  be- 
sides these,  slight  impitirnjent  of  motion  was  rej^Kirted, 

In  complicated  cases,  of  course,  there  is  a  possibility  of  more  or  less 
resulting  stiffness.  The  list  of  trt5  cases  is  given  m  full  in  Woodward's 
paper."     The  operation  is  performed  as  follows: 

The  kMise  body  having  been  found,  a  needle  is  passed  through  it  from 
the  outside  to  steady  it,  and  it  is  then  ciit  down  upon  by  careful  dissec- 
tion until  it  is  exposed  and  removed.  After  the  removal  of  the  body 
originally  detected,  the  joint  should  l>e  carefully  examined  to  see  if  others 
are  jjresent.  In  a  case  in  which  continual  tr<ntble  w^as  caused*  :in  explora- 
tory incLsion  into  the  knee-joirtt  would  be  attended  with  very  slight  risk 
and  might  be  of  great  benefit  in  discovering  the  presence  of  peduncu- 
lated loose  bodies  which  escaped  (letoctiim  from  the  outside.  There  is, 
of  course,  a  slight  tendency  to  the  re-formation  of  these  Ijodies  after  one 
or  more  have  been  removerh 

With  regard  to  the  treatment  of  tlie  synovitis  which  is  caused  by  the 
*' cat.<"hing  "  of  the  limb,  a  few  days^  rest  will  be  sutficient  to  quiet  it. 
The  patient  soon  a<  quires  the  habit  of  straightening  the  limb  himself, 
after  the  attack,  when  it  is  tixed  in  a  flexed  position. 


UlSLOl  AIIOX  OF 


SkMK.I  \  A  li  CAUTir.AiiKS. 


(Hey's  Internal  Derangement.) 

The  term  '*  internal  derangement*'  had  its  origin  in  the  term  given  by 
Hey  in  18<i:^=  describing  the  comlition.  The  condition  was,  however, 
previously  deseriberl  by  Willmm  Hrombeld  in  1T53, 

The  affection  is  nearly  always  tniumatic  in  origin  and  consists  in  the 
tearing  kx»se  from  its  tibial  attachment  of  the  internal  or  external  semi- 
lunar cartilage.  The  internal  is  the  one  must  frequently  displaced.  Thia 
is  probably  for  two  reasons:  hrst,  lieeause  it  has  less  mobility  on  the 
tibia  than  the  external,  and  secondly,  the  motion  most  likely  to  displac^e 
it  forcibly  is  outward  rotation  of  the  tibia  on  the  femnr,  or  what  has  the 
same  etfect,  inward  rotation  of  the  femur  on  the  tibia.  It  must  be  re- 
membered  that  the  knee  is  not  a  strictly  hinge  joint,  but  that  in  exten- 
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ORTHOPEDIC  SURGERY. 

81011  the  leg  rotates  outward  upon  the  tliigb,  especially  at  the  end 
extension  when  a  quick  outwitrd  rtitation  of  the  tibia  occurs,  locking  the] 
leg  in  complete  extension. 

A  Boddeu  wrench  or  twist  in  slight  flexion  is  the  accident  most  often 
causing  displacement  of  these  cartilages. 

The  symptcnns  are  in  a  measure  similar  to  those  described  under  looiie 
cartilage.  The  patient  by  some  violent  mnseular  effort  or  by  some  sud- 
den twist  as  ill  kicking  football  or  falling  from  a  horse  or  carriage, 
wrenches  the  knee  and  timis  it  impossible  to  fully  extend  it,  and  walks 
with  it  bent  in  the  way  described,  hu fieri ug  much  pain. 

In  some  instances  much  tenderness  can  be  found  over  the  inner  tuber 
Oiity  of  the  tibia  where  none  was  present  over  the  onter  iuberoaity;  and 
Marsh  photograplied  a  case  wdiich  shows  externally  a  depression  over  the 
situation  of  ^thti  internal  semilunar  cartilage.  This  sudden  locking  of  the 
joint,  so  far  as  extension  is  concerned,  is  almost  the  only  charartefistie 
symptom  of  internal  deraugement;  but  generally  on  examination  one 
finds  a  protrusion  of  one  of  the  semilunar  cartilages.  This  establiabes 
the  diagnosis,  and  a  sharp  attack  of  synovitis  of  coui-se  follows  such  a 
severe  injury  to  the  joint. 

Tlie  most  marked  cases  happen  after  some  serious  wrench  to  the  joint 
Nevertheless,  cases  occur  in  which  the  cartilage  is  perhaps  only  relaxed,  j 
and  in  these  a  much  less  painful  locking  of  the  joint  arises.     The  affec- 
tion IS  masked  in  many  patients  by  the  severity  of  the  acute  synovitis! 
which  follows  the  injury,  an<l  the  true  character  of  the  accident  may  noil 
be  learned  fc»r  a  long  time  afterward  unless  its  history  is  most  carefully] 
in(|uired  into.     One  ot^currence  of  the  accident  predisposes  to  subsequent* 
attacks.     Lateral  mobility  of  the  knee  is  likely  to  exist  in  cases  of  long 
standing. 

Ijiternal  derangement  of  the  knee-joint  alfects^  for  the  most  part, 
perstirtis  between  twenty  and  tifty  years  of  age;  men  are  much  more  fre- 
quetifcly  affected  than  women ;  it  occasionally  occurs  in  children. 

Patients  whu  aie  liable  tu  the  displacement  soon  learn  the  ntauipala- 
tion  of  reduction  themselves.  The  knee  should  be  bent  to  its  fullest  ex- 
tent, the  tibia  should  then  be  drawn  away  from  the  femur  as  far  as  pos- 
sible, to  separate  the  joint  surfaces,  at  the  same  time  rotating  the  tibij 
inward  or  outward  as  the  internal  or  external  cartilage  is  displaced,  and! 
then  the  leg  should  be  extended  quickly  but  not  forcibly  to  it8  fuUf 
extent,  while  the  surgeon  manipulates  with  the  thumb  the  situation  *^f 
the  semilunar  cartilages,  especially  it"  any  undue  pmminence  should 
felt.  An  anj^sthetic  is  veiy  often  necessary  or  advisable.  The  reduc- 
tion in  exceptional  instances  cannot  be  effected,  hut  commonly,  and  esp^**l 
cially  with  the  use  of  an  anipsthetic,  reduction  takes  place  easily  and  a 
distinct  click  is  heard  in  many  cases. 

The  cartilage  may  aft»T  reduction  ifet-ome  united  to  the  tibia  by  it 
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former  attaehinents  or  it  may  remain  loose  to  cause  further  attacks.     It 
may  be  smiply  toni  from  its  tiliial  attachments  ami  remain  attached  as 

hefure  at  it^  two  ends^  or  it  may  also  be  torn 
across  in  the  middle,  and  the  free  end  may 
imuse  trouble  by  acting  prai  tically  as  a  loose 
body.  Finally,  entire  detachment  of  the  torn 
]iiec©  may  occur,  in  which  case  it  becomes  a 
lcx>ae  iKKly  of  the  cartilaginoua  class. 

The  treatment  after  the  original  accideot  is 
reduction  of  the  displaced  cartilage,  followed 
by  the  usual  treabnent  for  the  acute* synovitis 
which  ensues. 

If  the  attactks  recur,  especially  on  slight 
cause,  it  is  likely  that  tiie  cartilage  has  l>eeD 
permanently  loosened  from  its  attachments  and 
will  be  in  all  probaldlity  a  source  of  further 
troulde.  The  treatment  may  under  these  cir- 
rnm stances  be  mechanical  or  operative, 

( 1 )  Mi'rh  tt  n  tf'tt I  Tt 'fit true ttt,  —  Al th oiigh  the 
use  of  kDee-caps  with 
pads  lieaide  the  patella, 
elastic  bandages,  etc., 
may  prove  of  use  in  pre- 
venting in  part  future 
attacks,  they  can  hardly 
be>  recommended  as  a 
fonii  of  treatment  on  ar- 
couut  of  the  great  ineou- 
veuience  attending  their 
use,  and  tlie  fact  that 
tlieyare  to  be  regarded  as 
palliative  rather  than 
rnirative. 

The  mechanical  treat- 
ni put  advocated  by  Shaffer 
for  this  condition  will  be 
described  in  the  follow- 
ing^ section  (page  *i51). 
(2)  Opera  five  treftt- 
merit  is,  as  a  rule,  surer,  fpneker,  and  more  acceptable  to  the  patient. 
The  joint  is  opened  inside  or  outside  of  the  ligamentuni  patelhe  acctjrd- 
ing  to  tlie  cartilage  displacetl,  by  a  transverse  or  vertical  incision.  If 
the  cartilage  has  simply  been  detached  from  its  i  vnoniuy  attachment  aiid 
not  t4*rn  across,  tlie  detached  ptntion  shcuild  l»e  i>tit<died  to  the  capsule 
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muscular  tilirti  aud  a  feeble  developiiieut,  aud  boys  are  oaly  exreptianaHj 
attacked. 

In  cons>equence  of  some  slight  twist  of  the  leg,  as  in  daDcing^  nsuij^  i 
from  a  chair,  going  upstairs,  or  aome  siuitlar  motion,  an  excruciating  J 
pain  is  felt  in  tlie  knee,  and  the  person  either  falls  in  cotisequenoe  nf  I 
fiiintness,  or  finds  herself  unable  to  use  the  leg.  Very  often  the  patient  j 
herself  hears  a  enickin;^  sound  wlie n  tht^  dislncation  occurs.     Th^  pateiUj 


place  with  n  vYivk,  ur  often  it  alipi*  liai^k  uf  its  own  acuuid  \vlit*ii  the  leg 
is  fitraighteimd.  An  attatik  of  synovitis  follows,  as  in  the  case  of  loose 
iKMfies.  Init  the  joint  soon  acq  uireB  a  tolerance  so  that  each  succeeding 
attack  of  synovitis  benmiea  less. 

The  cause  of  the  affection  seenia  Uj  he,  in  most  caBeB»  the  lack  of 
t-c»nipity  in  the  extensor  muscles  of  the  thigh,  or  the  elongation  of  the 
ligaiuentuin  patelhv,  hut  very  comniODly  the  former. 

After  many  attacks  of  dislocation  the  patients  complain  of  a  certain 
Bfnse  of  insecurity  in  walking  which  in  severe  cases  may  amonnt  to  a 
ilistressing  disability,  limiting  the  patients  ahilily  to  walk  or  engage  in 
active  occupation. 

(Congenital  dislocation  of  the  patella  is  considered  under  Congenital 
T>i«  locations* 
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3Jechuni^al  J'ieaus jhr  Striin'jffj  <t  SUpplntj  Pa/<; //</.— There  are 
devices  for  retention  of  a  slipping  patella.  The  elastic  knee-cap, 
is  frequeetly  recommended,  will  l>e  fuimd  of  little  service j  it  pressoi 
the  patella  downward  upon  the  femur  without  exerting  pressure  on 
the  sides  of  the  patella.  If^  however,  an  eUstie 
knee-cap  is  split  in  front  and  furnished  with  la 
ings  or  straps,  and  if  felt  pads  are  sewn  upon  I 
sides  of  the  cap  at  such  places  as  would  ej 
pressure  upon  the  sides  of  the  patella*  a& 
rangemeut  is  furnished  which,  when  properly  ad- 
justed, will  give  a  serviceable  8UpX)ort  in  light 
cases,  allowing  motion  at  the  knee.  A  more  efB-^ 
(nent  and  less  comfortable  support  can  l>e  made  hj  ' 
takiDg  a  cast  of  the  limb,  and  upon  this  moulding 
a  leather  knee-cap,  which  can  be  laced  about  the 
lower  thigh,  knee,  and  leg.  This  does  not  per- 
mit bending  at  the  knee,  but  exercises  some  pres- 
sure on  the  sides  of  the  patella  and  entirelj 
prevents  its  slipping.  It,  however,  favors  the 
development  of  atrophy,  but  is  of  value  after  a 
severe  attack  followed  by  eEfusion,  and  ia  a  ineana 
of  retention  *of  the  patella  until  the  strained  liga- 
luents  have  recovered  their  strength. 

The  following  steel  appliance  will  be  found  of 
service :  It  consists  of  two  uprights,  hinged  at  the 
knee,  extending  from  the  middle  of  the  calf  to  the 
middle  of  the  thigh  on  each  side  of  the  limb,  and 
connected  with  cross-pieces  above  and  below.  To 
these  are  attached  at  the  level  of  the  middle  of 
the  patella  semilunar  plates,  which  are  of  such  a 
shape  and  are  bent  in  such  a  way  as  to  press  upon 
the  sides  of  the  patella.  They  are  covered  with 
padding  and  leather.  If  leather  straps  pass  diag- 
onally from  the  uprights  to  buttons  upon  the  top 
and  bottom  of  these  plates,  an  adequate  aiuount  of  side  pressure  will  be 
secured.  Two  straps  from  underneath  the  knee  prevent  the  apparatua 
from  falling  forward,  and  the  straps  mentioned  prevent  the  apparatus 
from  slipping  backward.  It  ia  essential  that  this  appliance  should  not 
remain  in  a  bent  position,  as  the  pressure  at  tl^e  sides  of  the  patella 
would  in  that  case  be  diminished.  To  prevent  this  a  spring  is  furnished 
connecting  the  upper  portion  of  the  upright  with  the  lower  portion,  with 
sufficient  strength  to  force  the  appliance  into  a  straight  poeition,  but 
allowing  bending  of  the  knee  by  muscular  effort* 

Massage  and  Electricity.  — It  is  manifest  that  no  cure  can  take  pUott 
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Pia,  8ja-stnp  to  iu^- 
Mimln  supping  PuteUft.  J., 
Strip  of  leather  to  vfhMx  a 
rublier  tube  Ib  secnirud,  pn:s»- 
luff  Against  outer  edge  or 
patellar  Jl*  &  ^lc<>e  of  «d- 
iMtlve  pliLsUar  (tcctiredl  to  the 
i«fttber  and  applied  to  tbi^ 
outer  aide  of  kai^e;  V  T, 
webblug  Kimii  fiuiterted  Uv 
wilot  and  boot  iu)d  by 
btiefeles  to  lesttier  ptksce  A. 
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exrejit  through  the  developiiient  of  the  iuu:icltjs  or  iiiiprovenieut  m  tlie 
strength  or  lenjjth  of  the  ligament 8,  In  certain  cases  reliance  can  be 
placed  upon  the  natural  development  in  the  growth  of  the  patient,  and  it 
is  simply  necessary  for  recovery  to  protet'-t,  during  the  growing  period, 
the  ligaments  from  the  additional  strain  of  the  frequently  iliaplaced  pa- 
tella.    Massage  and  electricity  are  manifestly  indicated  in  all  eases. 

tfperaiuu!  frmtment  consists  in  the  removal  of  an  elliptical  piece  of 
the  frout  of  the  eapanle  of  the  juitjt  iuternal  to  the  extensor  tendon  and  a 
stitching  t<*gether  of  the  edges  of  the  opening,  thereby  tightening  the 
inner  part  of  the  capsule.  This  operation  has  been  performed  by  Bijardi/ 
C^vin'  (quoted  by  Bradford )j  Perkins,  of  Kansas  City  (traumatic),  Brad- 
ford/ Lovett/  and  others*  Goldthwait  has  transplanted  the  Ugamen- 
tuDi  patelhe  inward  in  a  case  with  knock -knee,  and  in  a  later  case  the 
tubercle  of  the  tibia  was  transplanted  inward  with  its  attach m en ta.' 

in  resistant  cases  a  vertical  incision  outside  of  the  patellar  tendon 
must  also  V>e  made  to  allow  the  patella  to  be  pulled  into  place  by  the 
tightening  of  the  capsule  on  the  inner  side. 

Mechamcttl  Treatment  of  Elongatwn  of  the  Ligament tt7 ft  Fatellm  atui 
JJisiorafitm  of  the  Srrftiinnat'  CartUmft^. — ^A  form  of  mechanical  treatment 
for  the  correction  of  elongation  of  tlie  patellar  tendon  has  been  advocated 
by  Shaffer,  which  is  applicable  to  cases  of  recurrent  dislocation  of  the 
semilunar  cartilages.  This  has  for  its  basis  the  supposition  that  an  elon- 
gation of  the  I  i  gam  en  turn  pate  I  he  is  a  cuuaative  factor  in  at  least  some  of 
the  cases  of  dislocation  of  the  cartilages."  This  factor  was  noticed  by 
Hey  as  follows :  *' If  there  is  any  differeuce  froui  its  usual  appearances, 
it  is  that  the  ligament  of  the  patella  apjieara  rather  more  relaxed  than 
in  the  sound  limb.  .  .  ,  The  patient  himself  cannot  freely  bend  nor 
perfectly  extend  the  limb  in  walking,  but  is  compelled  to  walk  with  an 
invariable  and  small  degree  of  flexion*" 

Shaffer  in  ten  cases  of  slipping  cartilage  described  an  abnormally  high 
position  of  the  patella  on  the  alfected  side,  being  from  oue -quarter  of  an 
inch  to  ail  inch  higher  than  on  the  sonnd  side.  The  treatment  advocated 
and  found  efficient  by  Shaffer  is  the  application  of  au  apparatus  to  the 
thigh,  leg,  and  foot,  allowing  only  the  hinge  motion^  thus  preventing,  at 
least  in  large  measure,  the  alight  rotation  at  the  knee  occurring  m  exten- 
sion of  the  leg*  The  apparatus  also  is  arranged  by  a  stop  joint  at  the 
knee  to  prevent  complete  extension  of  the  knee.  It  consists  of  an  out- 
side upright  attached  to  the  boot  and  reaching  to  the  upper  part  of  the 


*N.  Y,  MeiL  Record,  April  20tiu  18%. 

»  Unreported. 

*Tran8.  Am,  OtIIi.  Assn.,  vol.  viii.,  p.  227. 

*Wd.,  vol.  viiL.  p.  237. 

» Annals  of  Surg.,  1801>. 

•N,  M.  Shaffer:  Read  Uef.ir*-  rollege  of  Phy».*  Philadelphia,  March  lUh,  )69!l. 
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thigh,  and  an  iuside  upright  leacliiiig  from  the  upper  thigh  to  the  upp< 
pint  of  the  ealf,  and  a  pad  is  placed  over  the  inner  aspect  o£  the  kn^e 
The  object  of  this  treatment  is  by  preventing  harmful  motiaus  and 
tioas  for  some  months  to  prmiuce  a  rennion  of  the  cartilage  to  its  proj 
attachments  and  a  retnrn  of  the  ligamentiim  patella,  to  its  pi*oper  leug 

TiUGGER  Knee. 

The  ao-called  ti^itjffrr  knre^  described  also  as  genou  A  resaort  ar  schnel* 
lendes  Kiiie,  is  characterized  clinically  by  a  distnrliance  in  extension  of 
the  leg.      ExtenaioQ  is  normal  until  about  liH*    is   leacheJ,  is  then  com- 
pleted with  a  snap  and  forcible  jerk,  duriog  which  tliere  is  also  outward 
rotatioD  of  the  tibia.      It  is  not  coiniected  with  any  disease  of  the  knet*-j 
joint  nor  any  obvious  abnormality  save  looseness  of  the  ligaments.      ThdJ 
cause  is  evidently  a  disturbance  of  the  movement  of  the  semilunar  cartt*] 
lages,  particularly  the  external^  which  is  canght  between  the  joint  ^ut'l 
faces  and  suddenly  freed,  protlucing  the  jerk  described.     The  progHf^sisi 
in  children  is  good,  depending  upon  tightening  of  the  ligamentous  struc- 
tures with  or  without  treatment.      Mechannal  treatment  is  apparently 
not  necessaryj  at  least  in  children.* 

8YMrTi>MAri<;    AFFErTiuNs    OF    THE    JCnKK-JoINT. 

Certain  malpositions  of  the  foot  may  result  in  pain,  irritation,  and 
even  synovitis  of  the  knee-joint,  when  the  knee  structurally  is  normal 
ami  affected  only  secondarily.     8n<'h  disturbances  oitcur  in  Hatfoia,  pn» 
nated  foot,  and  shortening  of  the  gastrocnemius  muscle.     The  mechanism  | 
of  their  production  has  been  worked  out  by  Dane,     The  co i us i deration  of 
this  subject  will  be  taken  up  later. 

Htipturi^  of  tlii'  f/Hadriceps  exten^itr  femtti'tii  may  occur  either  aboTe  or 
below  the  patella.  Loss  of  the  power  of  extension  of  the  leg  at  onc« 
results.  Recovery  without  operation  is  slow  and,  an  a  rule,  mcompl«te. 
Suture  of  the  separated  ejuls  is  indicated. 


'  TmnK,  Am.  Orth.  Aasn.,  vol.  x..  p.  40  ;  Thiem ;  MonuLBch.  f.  Uiif&llkh..  l«»ri,  p. 
182;  Roli'ii:   /6tii  ,  1H!>8.  S77  ;  Naaee :   Deutsche  Cbir.,  Lief.  m.  H«*ft  I.  p.  2J#9 ;  Cal-., 
toil;  Journal  BtmioiJ  Society  Mftlual  Sciences,  May,  IHiHJ, 


CHAPTER  IX. 

DISEASES    OF    THE   JOINTS   OF    THE    ANKLE   AND    FOOT, 

Ankle. — Synovitis. — Tubemilosis.— .TeunHyiioviiU — Functioiml     nHeclUmn-^  Meta- 
tarsfi-phfdaiujettl  urUffttftliimH, 

DiHKASKH  OK  THK  AxKLK-JoiXT. 

Sf/novifis. — Acute  Byiiovitis  of  the  aukle-joint  is  common,  most  oft^n 
aii  tiie  result  of  injury  and  rheumatism.  Owing  to  the  anatomical  rela* 
tion  of  the  parts,  effusion  within  tho  joint  can  take  place  only  to  a  lim- 
ited extent  Peri-articular  swelling  m  a  marked  and  early  symptom,  be- 
cause of  the  fact  that  the  soft  parts  next  the  joint  are  not  hidden  under 
a  thick  layer  of  muscle  or  fat» 

lit  simple  chronic  syuovitia  the  foot  may  be  held  extended  beyond  a 
right  angle,  and  at  the  tibio-tarsal  angle  in  front  more  or  less  prominence 
is  found  when  the  capsule  is  distended  with  fluid.  This  is  limited  above 
and  below,  and  sometimes  the  swelling  can  be  seen  to  have  raised  the 
anterior  tendons,  and  it  is  sometimes  possible  to  detect  fluctuation  here. 
There  is  also  likely  to  be  a  slight  swelling  at  the  sides  of  the  tendo 
Achillis.  In  simple  chronic  synovitis  motion  is  generally  but  little 
limited  and  not  very  painful,  or  but  slightly  so,  so  that  a  weakness  and 
stiffness  of  the  joint  with  occasional  pain  are  the  only  symptoms  com- 
plained of. 

The  tendons  and  ligaments  are  usually  involved  in  severe  sprains  of 
the  ankle. 

Acute  traumatic  synovitis  of  the  ankle  is  treated  either  by  rest  and 
tixation,  by  massage,  or  by  hot-air  baths  or  by  a  combination  of  these, 

VYhen  walking  is  painful  in  the  convalescent  stages  or  when  the 
sprain  has  become  chronii-,  it  is  desirable  to  support  the  arch  of  the  foot 
in  the  manner  to  be  described  in  s^ieaking  of  affections  of  the  foot.  Flat- 
foot  at  times  results  from  sprains  of  the  ankle. 

Chronic  synovitis  is  most  likely  to  be  the  result  of  the  acute  condition 

which  for  some  reason  has  not  been  properly  recovered  from.     In  cases 

of  long  standing  the  circulation  and  innervation  of  the  foot  and  leg  be- 

couie  impaired  and  swelling  and   congestion  occur  in  connection  with 

pain,  tenderness,  and  impaired  u^e.     Malpositions  of  the  foot  may  occur, 

the  most  common  being  a  limitation  of  dorsal  flexion.     Under  these  cir- 
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Store  it  to  its  normal  conditioE.     Among  these  measures  may  be 
tioned  as  most  important  the  gradual  reanmption  of  the  use  of  the  foot 
under  proper  protect iou* 

ChroniG  Tiihermdous  Disease^ — The  seat  of  the  disease  may  be  in  the 
articulai'  end  of  the  tibia  or  in  the  astragulus  i   and  other  adjacent  booei 


no*  Slfi.— Tuberculous  Ankle,    a,  Lower  ^na  of  UMa ;  h^  Cub«n^uluti»  cuv^y  in  Ubl»;  e,  toberailoaitfte* 
ease  of  caJda ;  d,  uibercaioua  dlseue  of  Asir&^ut.    tNtclM)]*.)  j 

may  be  involved  secondarily  or  simultaneously,  as  the  os  calcls,  the 
8caphoid|  cuboid,  and  cuQeiform  bones.  Affection  of  these  latter  bones 
may  also  exist  alooe. 
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The  affection  is  not,  as  a  rule,  a  painful  one,  but  in  certain  caaea  it 
may  assume  this  type,  and  night  criea  inaj  accompany  an  exquisite  ten- 
derness of  the  whole  joint  to  pressure  and  motion.  Tenderness,  as  a 
rule,  is  present  over  the  joint  capsule  in  fronts  and  perhaps  under  the 
malleoli,  and  swelling  and  heat  are  invariable  acconipanimentu  of  the 
affection.     Muscular  rigidity  13  marked  in  most  cases.  * 

Lameness  is  aa  early  and  a  marked  symptom.  Sometimes  it  is  pro- 
duced by  the  pain   which  weight- bearing  causes  in  walking,  but  more 
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often  by  the  muscular  etiffness  which  will  not  allow  the  ankle-joint  to 
bend.  The  swelling  consists  of  a  boggy  inliltratioa  of  the  soft  parts 
around  the  ankle,  along  with  a  distention  of  the  joint  capsule  by  gelat- 
inous granulations.  In  character  it  is  oadematous*  Tliis  swelling  is  uni- 
form around  the  ankle,  except  when  an  abscess  is  pointing  on  one  side. 
The  depressions  in  the  contour  of  the  ankle  in  front  and  behind  the  mal- 
leoli disappear  in  the  swelling.  The  foot  in  affections  of  the  ankle-joint 
usually  assumes  a  position  with  the  toes  pointing  downward,  and  in 
chronio  cases  with  the  foot  slightly  rolled  outward  (in  the  position  of 
equino- valgus)*  This,  however,  is  not  tlie  only  malposition,  for  the  foot 
may  assume  the  position  of  pure  talipes  calcaneus.  These  malpositions 
are  brought  about  by  the  abnormal  touio  muscular  contraction,  and  these 
deformities  yield  of  themselves  and  the  foot  returns  to  its  normal  position 
when  the  irritation  is  quieted  in  the  joint  by  proper  treatment* 


*  Annals  of  Anal,  and  Surg.,  May,  1882. 


356 


ORTHOPEDIC   SURGERY. 


Wasting  of  the  thigh  and  t^alf  uiuscleH  occurs.     Abscess  may  occur. 

Whea  the  disease  attat^ks  the  iTiedio*tarsal  or  tarso*metatarsal  joint 
the  anterior  part  of  the  instep  appears  swollfii  and  is  hot  aiid  tende 
Motion  at  tlie  ankle  is  but  little  restrif;ted,  but  motion  in  the  axiterio 
part  of  the  foot  is  attended  by  pain  and  is  usually  lost.  The  localao 
of  the  affection  is  evident  from  examination.     If  the  us  calcis  is  attacke 
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primarily  it  is  manifested  by  the  same  symptoms  of  local  inflammat 
without  any  symptoms  referable  to  the  ankle-joint.  In  many  cases  Hit 
treatment  is  too  soon  discontinued  after  sprains,  and  a  teno-synovitia  orj 
subaevite  inflammation  of  part  of  the  synovial  sac  may  persist,  and  be] 
ai'cumpanied  by  local  heat  and  tenderness.  It  matters  not  so  much  how] 
long  after  a  sprain  is  found  in  tlie  ankle-joint,  hical  heat  is  a  most  impor*] 
tant  sign ;  it  indicates  the  ne«*d  of  rest. 

The  rerognitiou  of  disease  of  the  ankle  is  dependent  on  the  usual  symp* 
toma  of  limping,  limitation  of  motion  of  the  joint,  stiffness,  swelling  of  i 
the  joint,  pain,  heat,  and  tenderness.     The  prominence  of  these  symp* 
toms  varies  with  the  activity  and  extent  of  the  disease. 

Tetwsi/novith  gives  rise  to  swelling  around  the  tendons}   there  may] 


often  from  sprains  and  injuries.  Here  it  is  not  uncommon  to  tind,  in 
hyperseusitivt^  women  ohiefly,  a  limitation  of  motion  of  tlio  ankle,  with 
much  pain  on  raanipulation  and  pressvire;  there  may  be  slight  swelling 
left  over  from  the  ijijury,  and  tht^  rjuestion  to  be  decided  is,  whether  any 
disease  of  the  joint  exists  whirh  can  well  be  made  worse  if  the  patient 
goes  about,  or  if  it  is  purely  a  subjeotive  aifair  whieh  can  be  overcome  by 
judicious  management.  In  one  case  rest  is  indicated,  in  t!ie  other  activ- 
ity. The  diagnosis  of  functional  joint  disease  is  considered  in  full  in  the 
proper  place. 

Again*  it  slioold  be  repeated,  that  oue  must  depend  chiefly  upon  the 
existence  of  the  objective  signs  of  ankle  disease,  rather  tliao  upon  the 
patient's  feelings;  allowing,  however,  due  weight  to  the  history  of  the 
alfection  and  the  patient's  sex  and  constitution. 

Treatment, — The  general  principles  of  the  treatment  of  chronic  joint 
disease  are  nowhere  more  applicable  than  in  ankle-joint  disease,  although 
they    are,    of   course,    modified   by  the  anatomical   conditions    present. 
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Tracition  is  not  applicable  as  a  mode  of  treatmeoty  from  the  difficulty  d 
applying  it,  so  that  one  turns  to  fixatioo  and  protection. 

Protection  from  jar  is  especially  indieuted — as  will  be  readily  aeoft, 
if  it  be  borae  in  mind  that  in  locomotion  the  whole  weight  of  the  body  u 
borne  at  each  utep  upon  the  comparatively  small  surface  of  the  articulat- 
ing portion  of  the  astraguhis.  Fixation  of  the  ankle  in  a  stiff  bandagv 
while  allowing  the  patient  to  walk  upon  the  limb  is  a  manifest  error,  t» 
affording  little  or  no  real  protection  to  the  joint*     Fixation   ia  of  ad?a!i- 

tage  in  the  more  acute  stages  of  th* 
affection,  and  ia  readily  furnished  bj 
means  of  stiff  bandages.  A  plaster-of- 
Paris  bandage  is  the  most  convenient 
appliance,  and  should  be  carried  abofe 
the  knee  so  as  to  0x  that  joint  alsa 
Silicate  and  dextrin  bandages  are  more 
durable,  but  more  complicated  in  their 
ajipHcation,  Protection  can  be  fur- 
nished either  by  means  of  cratches  or, 
more  thoroughly,  by  means  of  protect- 
ive splints  with  perineal  aupporti. 
Protet'tive  splints,  described  for  tht 
kni:'f*jointt  arr^  useful  in  ostitis  of  tbs 
ankle,  The  Thomas  knee-splint  is 
generally  the  niost  available. 

Unless  ihe  disease  is  far  advanced, 
chOdren  who  are  in  good  conditiott,  is 
a  rule,  do  well  under  conservative 
trei'tjnent.  Adults  do  not  make  each 
good  progress ;  but  conservatism  should 
first  be  tried*  If  abscesses  form,  they 
should  be  innised  and  traced  to  their 
source,  and  if  loose  bone  is  detected 
this  should  be  removed.  If  the  foot  assumes  a  malposition,  this  should 
he  corrected  ;  and  this  is  best  done  hy  apply iug  a  plaster  bandage  to  th*' 
foot  in  its  malposition  and  quieting  thereby  the  inflammation  so  much 
that  in  two  weeks  the  malposition  will  be  found  less  and  an  improved 
position  can  be  gained.  The  geueral  health  shonld  be  carefully  inquired 
into  and  appropriately  treated.  All  tliese  procedures  may  be  grouped 
together  and  be  said  to  complete  the  expectant  method  of  treatment. 

In  a  series  of  thirty  cases  of  ankle-joint  disease  treated  coDservativelT 
observed  by  Gibney  *  the  results  were  as  follows : 
The  minimum  duration  of  the  disease  wan  1  year. 
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The  maximuin  duration  of  the  disease  was  6  years. 

The  average  duiatioo  of  the  disease  was  3  years  and  3  months. 

The  average  time  of  treatment  was  1  year  and  3  months. 

lo  19  cases  euppuration  was  very  extensive. 

In  6  cases  suppuration  was  moderate. 

Ib  S  cases  suppuration  was  absent. 

The  disease  occurred  in  young  childreoj  the  limbs  were  slightly  short- 
eued|  and  the  calf  was  atrophied.  Twenty  patients  did  not  limp  at  all, 
and  7  only  slightly*  There  were  one  or  two  cases  in  which  some  defor- 
mity appeared  in  the  foot  after  use. 

The  expectant  plan  fully  carried  out  is  justiliable  in  a  large  proportion 
of  cases,  and  on  the  whole  the  resulta  obtained  are  good.  In  cases  of 
tuberculoua  disease  of  the  ankle  the  decision  of  continuance  of  conserva- 
tive treatment  or  the  adoption  of  operative  interference  is  one  which  is 
based  largely  upon  the  patient's  age  and  the  circumstances  of  attendant 
care. 

There  are  three  alternatives  left  if  the  expectant  method  fails.  The 
mildest  form  of  operative  interference  consists  in  curetting  the  sinuses 
and  removing  what  diseased  bone  it  ia  possible  to  reach.  Occasionally 
it  may  be  possible  to  scrape  out  a  focus  of  tuberculous  material  in  the  os 
calcis,  but  in  the  tarsus  proper  it  is  rarely  a  satisfactory  procedure.  The 
ieoond  operation  is  a  formal  excision  of  the  diseased  bones.  The  third 
and  most  radical  measure  is  amputation  of  the  leg  or  foot. 

Culbertson  brought  all  excision  records  up  ttil873.  He  tabulates  124 
cases  excised  for  disease.  Of  these,  perfect  results  were  obtained  in 
5,65  per  cent.  A  useful  foot  in  60,18  per  cent,  and  2.77  per  cent  were 
not  useful,  and  it  was  necessary  to  amputate  the  foot  in  12.03  per  cent  of 
the  cases.  The  mortality  table  states  that,  of  the  124  cases,  about  8.5 
per  cent  died  from  the  operation. 

Gulbertson's  cases  were  reported  before  the  days  of  antiseptic  surgery. 
The  long  time  then  necessary  for  healing  of  the  operation  wound  is, 
under  present  methods  of  wound  treatment,  much  shortened,  and  sup- 
puration ia  infrequent*  Cases  are  being  reported  to-day  with  great  accu- 
racy and  in  fuller  detail.  Hence  the  great  value  to  be  attached  to  the 
reports  of  Connor's  108  cases.  He  found  that  in  10.53  per  cent  there 
were  failures j  6.32  per  cent  could  walk  with  a  cane,  24,21  per  cent 
could  walk  and  not  limpj  and  47*37  per  cent  had  good  results.  The 
foot  ia  shortened  and  broadened  j  the  ankle  motions  vary.  The  short* 
enmg  of  the  limb  varies*  but  is  slight.  In  a  few  cases  an  osseous  regen- 
eration occurs.  Connor  finds  that  an  excision  of  the  whole  or  part  of 
the  tarsus  is  not  much  more  dangerous  than  an  ankle-joint  amputation^ 
and  subsequent  removal  of  the  foot  is  possible  if  desired, 

A  series  of  eighteen  excisions  of  the  ankle-joint  was  reported  by 
Beudder.     These  were  hospital  cases  operated  on  at  the  Children's  Hos- 
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pital  and  were  cases  ia  which   tlie  ultimate  result  was  kuowii.     Tar^ 
were  reported  in  18S*J. ' 

The  question  arises^  Will  the  disease  in  tlie  foot  cease  If  the  boueii 
removed?  It  may  be  said  that,  if  thoroughly  removed  iii  children,  r^ 
lapse  is  unlikely  to  occur,  ^lore  relapses  occur  from  partial  operatiooA 
and  from  gougiugs  and  scrapings  than  from  any  other  cause.  The  earlier 
excision  h  done,  and  the  more  bone  removed  from  the  tarsus^  the  better 
is  tho  result. 

The  operation  should  be  performed  by  the  subperiosteal  methoil;  the 
diseased  tissue  removed  from  the  ends  of  the  leg  bones  and  the  astragaius 
removed  eutire  with  the  top  of  the  os  cacis,  if  diseased. 

There  are  many  modifications  of  the  lateral  incisions  which  are  in 
common  use,  and  other  incisions  radically  differing;    but  of  all  methodi^ 
preference  must  be  given,  ni  the  opinion  of  tlie  writers,  to  that  of  Korher,B' 
which  has  proved  eminently  satisfactory   m    their   experience    when  a 
formal  excision  is  to  be  done.  h 

The  method  is  as  follows:   The  foot  is  held  at  a  right  angle  and  i^l 
superficial  incision  is  made  along  the  outer  border  just  below  the  exterual 
malleolus,  reaching  fri>m  the  tendo    Achillis  to  the  exteusor    tendon 
The  peroneal  tejuluns  are  dissected  out,  secured  by  sutures,  and  then  cu 
by  a  se(*ood  and  deeper  incisiou.     The  aukle-joint  is  opened  very  eiistb 
and  the  capsule  along  the  anterior  and  posterior  surfaces  of  the  tibia  is^ 
cut.     The  foot  IS  then  dislocated  inward  us  far  as  is  desired,  and  th© 
joint  can  be  inspected  to  auy  extent.     After  the  diseased  parts  have 
removed,  the  foot  is  reduced  to  its  pro[»er  position,  the  peroneal  teudc 
are  united,  and  the  wouud  is  closed. 

When  the  foot  is  dislocated,  an  admirable  view  is  obtained  of  the 
terior  of  the  joint. 

The  osteoplastic  resection  of  Mikulicz'  is  a  substitnte  fur  amputatian 
in  cases  of  very  serious  disease  of  the  posterior  bones  of  the  foot. 

The  after-treatment  of  cases  of  ankle-joint  excision  is  similar  to  thtfl 
treatment  of  the  others  spoken  of.  Asepsis,  aud  immobilization  in  a' 
correct  position  are  the  requirements;  and  to  this  end  infrequent  drass- 
iugs  are  very  desirable.  Plaster  of  Paris  applied  outside  of  a  heavv 
dressing  is  very  serviceable,  as  in  knee-joint  excision.  An  accurate  and 
equally  efficient  splint  is  a  wire  posterior  spliut,  which  13  made  of  a  rod 
of  "copper-washed  iron  wire  ^'  three -sixteenths  of  an  inch  m  diameter, 
which  IS  bent  to  fit  the  leg  and  padded  except  at  the  ankle,  where  it  is 
covered  with  rubber  tubing  and  can  be  rendered  aseptic  and  Incorporated 
in  the  dressing  there.  The  rest  of  the  splint  is  padded.  One  can  also 
use  tin  anterior  wire  fipliut,     But  whatever  splint  ia  vised,  the  fjoint  abottt 

'  Sciuhlorr  Orth.  Trans.,  vol.  ii..  p.  52?. 

^  Archiv  f.  klin.  Chin,  xxvi.  ;  Med.  News,  BecemberSd,  1887 
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whiGli  one  must  be  most  careful  is  to  see  that  the  foot  in  at  a  right  angle 
to  the  leg  and  in  the  eame  plane.  For  a  long  time  after  excision  the 
joint  should  be  protected  from  weight-bearing  by  the  application  of  4 
Thomas  splbtj  or  some  such  appMance. 

MetatarsQ'^kalangeal  Articulations. — These  joints  are  occasion  all j 
attacked  as  a  result  of  injury.  In  chronic  rheumatoid  arthritis  they 
may  also  be  attacked.     Inflammation  of  the  me tatarso- phalangeal  artioQ* 
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Ttci.  321.—romi  of  Wire  dpUnt  for  TnBifctiiieat  of  the  Ankle  after  Kxclilo&. 

lation  of  the  great  toe  takes  place  consequent  on  the  distortion  of  the  toe 
called  **  hallux  valgus  or  in -toe/*  the  result  of  imperfect  shoes,  and  aloo 
aecondarily  to  the  affection  well  known  as  bunion.  An  ankylosis  of  this 
joint  occurs  in  adolescents,  probably  a  sequel  to  a  long-continued  subacute 
inflammation,  the  result  also  of  imperfect  shoes. 

Nothing  especial  need  he  said  of  inflammation  of  the  phalangeal 
articulations,  except  that  they  are  not  common.  Excision  of  the  smaller 
joints  of  the  foot  is  rarely  required.  When  it  is  necessary,  boweTer,  it 
18  done  by  any  simple  method  which  seems  applicable. 
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CHAPTER  X 

DISEASES    OF    THE   OTHER    JOINTS, 

Hhindd»-joini,  —  Acute  nynovitls^  —Chronic  synoTiUs.  —Chronic  tuberculoMS  di»- 
eaae.— BiiTfiitia  and  teno-aynoiritle* — ^Chronic  rheumaloid  artliritis*^ — Peri-af- 
thritis, -^Charcot's  disease.— Synovial  cysU. — Bareitis. — TreatineriL  — Excision 
of  the  shoulder- pint. — Habitual  or  recurrent  dlfilocaUon. — ObBtetrical  paraly* 

eis .  — IMseasea  of  the  elbn w .  — S jiiot i  ti a. — C h ron i o  tuberc u  1  o us  d  i  se aee St  i  ff n ess 

of  the  elbow. — TreatmeuL— Excision  of  the  elbow, — Artbrectomy. — DimaseB 
qf  the  t/!r/^.— Synovitis.  ^Tuberculous  disnafie. — ^Teno-synovitis.  —  t'hrnnic 
arthritis  deformans. — Treatment, — Excision  of  the  wrist. — Saero-iliac  disease. 
— Patholojt|:y, —  Etiology.^-  Symptoms.  —  Dijignoais. —  F*ro^o«i8, —  Trt*atnient. — 
Diseases  of  the  phcUamjeal  articultdions,  —  Diseases  of  the  temjportt  -  maxiltafy 
atticulations.  —  Bi^maeH  of  the  Mfemrj-rlaDtcular  awl  acromw-davicnlar  joinU, 
— DiseaacK  ofth&  artirulatimi:*  of  the  sternum.^  Diseases  of  the  S}jnq)hij»iH  pubis, 

I)i8ii^aK.s  Of  TUB  Shoulder- Jo  INT. 

Acute  syn&vitis  of  the  shoulder  occurs  as  tho  result  of  injury,  rheu- 
matism, ete.  The  jihysical  signs  of  the  atTection  do  m^t  differ  easentially 
frtnu  those  described  in  speaking  of  other  joints.  The  acute  arthritis  of 
infants  is  occasionally  ohseryed  in  this  joint,  where  it  presents  its  usual 
character  is  tics. 

Chrttfiia  sifnonitis  of  the  shoulder  is  an  affection  existing  either  as  a 
sequel  of  an  acute  att^ick,  the  result  of  some  injury,  or  as  a  slow^  per- 
sistent process,  beginning  with  alight  symptoms  easily  disregarded. 

The  earliest  symptom  t<i  attract  notice  is  stiff neas,  observed  particu- 
larly in  forced  movements,  as  in  placing  the  hand  on  the  head,  etc.  Pain 
is  a  variable  symptom. 

A  slight  fulness  about  the  juitit  may  be  detected  at  this  time,  the 
htimern- pectoral  groove  being  indistinct,  and  the  depression  below  the 
acromion  ohl iterated.  Although  an  increase  of  surface  temj>erature  may 
often  be  detected,  its  absence  is  of  little  importance,  the  joint  being  so 
thoroughly  covered.  As  the  disease  progresses,  the  case  presents  an  ex- 
aggeration of  the  early  symptoms  J  motion  becomes  more  restricted,  swell- 
ing iticreases  as  effusion  takes  place,  the  shoulder  appt*anng  broader, 
and  elevations  may  replace  the  natural  depressions.  Atrophy  of  the  del- 
toid and  flcapular  muBcIes  gradually  occurs,  but  to  a  less  extent  than  in 
the  forms  of  ostitis.     Pain  is  a  sympt^uu  of  varying  severity.     In  gen* 
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^^f^  ^ 


eral.  the  tendency  ib  toward  resolution  with  more  or  less  impairmetit 
joist  motion. 

Chrmiie  Inmitis  and  tewf^ynot^itk  may  exist  and  simulate  closely 
clirotuc  synoiitis  rf  tlie  shoulder.  But  the  stiffness  is  in  the  former  only 
in  the  direction  of  rertatu  movements,  and  the  tenderness  and  swelling 
are  chiefly  confined  to  the  affected  structures. 

Chronie  Tffherrttfoiis  J^lnpnse.—The  general  symptoms  of  ostitis  of  the 
shoulder  differ  in  no  way  from  those  in  the  usual  for  mof  this  disease 

in  other  more  commonly  affected 
joints,  except  that  stiffness  of  the 
joint  and  malpositions  due  to  mus- 
cular spasm  are  less  noticeable  on 
accoimt  of  mobility  of  the  scapula. 
The  disease  is  insidious^  extremely 
chronic,  prone  to  suppuration^  and 
decided  impairment  of  the  joint  is 
likely  to  result. 

One  of  the  earliest  signs  of  this 
disease  is  paiti  of  a  dull  aching 
character,  which  is  usually  ag^gra* 
vated  at  night,  and  is  referred 
either  to  the  joint  itself,  or  to  the 
middle  of  the  arm  near  the  inser- 
tion of  the  deltoid.  In  niany  eases 
this  symptom  is  absent  or  very 
alight.  A  slight  increase  of  sur- 
face temperature  may  be  detected, 
but  the  thickness  of  the  coverings 
of  the  shoulder- joint  renders  this 
uncertain.  There  will  usually  be 
foumi  a  tenderness  J  frequently  lo- 
calized over  a  small  area,  generally 
over  the  anterior  surface  of  the 
joint,  but  sometimes  on  its  posterior  aspec-t.  The  patient  instinctively 
liiAdn  the  arm  at  rest,  and  attempts  at  passive  motion  provoke  muscular 
spasm,  and  if  the  attempt  is  persisted  in  the  humerus  and  scapula  are 
seen  to  move  togetlien  The  stiffness  *'f  tlie  arm  ahjiig  with  the  swelling 
are  the  most  characteristic  features  of  the  atFecti<m.  Early  in  tlie  dis- 
ease a  change  in  contour  of  the  joint  becomes  apparent^  whieh  is  due  to 
enlargement  of  tlie  head  of  the  buioerus  as  well  as  t*:>  muscular  atrophy* 
When  the  swelling  is  due  to  effusion  within  the  joint,  the  shoulder  ap- 
{lears  fuller  and  broader  than  normal^  and  this  is  seen  best  in  looking 
down  on  the  patient  j  the  natural  depressions  iu  frcmt  of  and  behind  the 
joint  btifome  either  oliliterated  or  are  the  sites  of  prominences. 
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If  suppiinitiun  occurs,  tho  patient  coinplaing  more  of  pain,  and  tlie 
swelling  increases.  The  prominence  of  the  swelling  will  depend  on  the 
direction  taken  by  the  pus,  but  this  will  most  often  be  found  collected  in 
the  axilla,  under  the  deltoid,  or  along  its  anterior  edge.  The  subsequent 
tJouTse  ia  slow,  the  resnlt  depending  on  the  extent  of  the  degenerative 
process,  which  may  terminate  soon  after  evaluation  of  tlie  pus  or  con- 
tinue to  complete  destruction  of  the  head  of  the  humerus. 

The  possible  results  are:  recovery  with  a  strlf  jomt  (ankylosis),  de- 
formity and  impaired  muscular  power,  or  entire  destruction  of  the  head 
of  the  bone;  and  in  children  later  arrest  of  development  of  the  humerus 
may  result  (Fig.  322). 

C/trontc  Rkeumatie  Arthrltin. — Next  to  the  knee  the  shoulder  in  the 
most  frequent  seat  of  this  disease,  when  it  oc**urs  in  the  monarticular 
form. 

When  one  shoulder  alone  is  affected  tlie  history  of  injury  is  usual, 
but  in  the  polyarticular  forms  this  is  not  so  common. 

Tlie  disease  may  first  manifest  itself  to  the  patient  as  a  slight  attack 
of  Joint  pain,  tenderness,  and  stiffness,  and  from  this  condition  pass  into 
the  slow  chronic  course,  with  occasional  exacerbations,  or  it  may  begin 
iiisidiously.  The  amount  of  pain  varies :  it  is  more  or  less  persistent,  but 
not  constant,  and  is  dull  and  heavy  and  usually  worse  at  night.  Stiffness 
appears  at  tliis  time  with  pain,  at  first  only  slight,  and  noticed  in  forced 
movements,  when  the  arm  is  raised  above  the  level  of  the  shoulder.  Both 
pain  and  stiffness  are  more  noticeable  after  a  period  of  rest. 

From  the  appearance  of  these  symptoms  the  disease  is  slow,  extend- 
ing over  months  or  more  before  marked  change  occurs.  As  the  disease 
progresses  the  muscles  waste,  and  in  severe  cases  to  a  very  noticeable 
degree.  A  creaking  sensation,  both  on  active  and  passive  motion,  is  al- 
most always  found  by  placing  the  band  over  the  joint.  Later  in  the  dis- 
ease, when  the  characteristic  osseous  changes  occur,  the  arm  can  be  raised 
but  a  short  distance  from  the  j^ide,  and  the  loss  of  muscular  power  is 
great.  Swelling  independent  of  bone  enlargement  sometimes  otjcurs,  and 
is  due  to  effusion  within  tlie  cavity  of  the  synovial  membrane,  but  is  not 
a  comraun  occurrence  and  usually  appears  late  in  the  disease.  When 
the  changes  iu  the  joint  have  taken  place  a  characteristic  appearance  of 
the  joint  is  found.  The  head  of  the  humerus  ia  more  prominent  in  front 
of  the  joint,  while  behind  is  a  depression  as  if  the  head  of  the  bcme  was 
displaced  forward,  while  the  shoulder  droops. 

Perl-arthrith  oftJui  Sh^mlder. — Duplay  has  described  ^s  jjeiH-arthritia 
of  the  shoulder-joint  a  condition  of  stiffness  not  infrequently  seen  after 
comparatively  slight  injuries.  Pain  accompanies  motiun  beyond  a  cer- 
tain limit*  Atrophy  of  the  ]nuscle8  is  present,  and  at  times  there  is 
some  spontaneous  pain.  The  arm  may  become  of  comparatively  little 
use.     The  diagnosis  of  peri*arthriti.s  is  not  based  on  pathological  evidence, 
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and,  judging  from  cIiBical  analogy,  it  seema  fair  to  infer  that  the 
tiou  may  either  be  a  bursitis  or  may  iiiclode  the  synovial  membranei 
stituting  a  chronic  synovitis  as  well  as  a  peri-arthritis. 

GonorrhoF^at  St/noifitU.—ThB  shoulder  is  not  infrequently  the  Beat 
urethral  arthritis,  but  this  differs  in  no  way  in  its  course  and  symptomi 
from  the  same  disease  in  the  more  commonly  affected  joints. 

Charcot^ s  diseasG  occurring  in  the  shoulder- joint  is  less  common  tluw 
at  the  hip,  knee,  or  elbow,  but  it  presents  no  especial  characteristics  m 
this  situation,  except  that  the  head  of  the  humerus  and  the  glenoid  cavity 
may  be  worn  away ;  the  latter  in  such  a  manner  as  to  form  a  large  hoUaw 
cavity. 

Symyvial  ci/aU  may  rarely  be  noted  in  connection  with  the  shoulder; 
ttirsitis  and  enlargmnent  of  the  bursa  beneath  the  deltoid  and  other  buras 
about  the  shoulder  may  occasionally  be  seen. 

TreatmetiL — ^In  synovitis  of  the  shoulder-joint  with  any  active  inflam- 
matiouj  the  indication  is  simply  for  rest  and  fixation.  These  are  readily 
secured  by  means  of  a  sling  and  a  bandage  securing  the  arm  to  the  side* 
It  is  important  to  mention  that  in  chronic  synovitis  of  the  shoulder  Uie 
weight  of  the  arm  dragging  upon  the  joint  structures  may  be  a  factor  in 
keeping  up  the  pain  and  irritation.  Consequently  in  the  shoulder  the  use 
of  a  supfiortiDg  sling  is  necessary  in  these  cases.  Compression  will  be 
needed  if  there  are  swelling  and  effusion.  Fixation  should  not  be  con- 
tinued longer  than  there  is  subacute  inflammation,  and  can  be  gradually 
discontinued^  first  discarding  the  bandage  and  retaining  the  sling,  which 
can  be  discontLuued  later.  Bo  long  as  muscular  irritability  exists,  rest  ia 
indicated.  In  these  cases  an  increased  arc  of  motion  and  diminished 
sensitiveness  will  usually  follow  a  few  days'  rest  of  the  joint,  and  perma- 
nent ankylosis  in  rendered  less  likely  by  the  applicatioo  of  timely  inuno- 
bilization. 

In  tuberculous  ostitis  at  the  shoulder-joint,  the  indications  for  treat- 
ment are  practically  the  same  as  those  presented  in  chronic  synovitis. 
Distraction  is  not  indicated  in  disease  of  the  shoulder,  as,  owing  to  the 
laxity  of  the  joint,  the  weight  of  the  dependent  arm,  if  kept  at  rest,  is 
sufficient  to  separate  the  humerus  from  the  opposing  bone  surface  of  the 
scapular  articulation.  In  painful  cases,  however,  it  might  be  necessary 
to  apply  traction  for  a  time,  by  an  instrument  similar  to  the  short  Sayro 
splint  figured  for  hip  disease,  or  even  by  the  weight  and  pulley  tractioa 
applied  during  recumbency. 

Monks  has  called  attention  to  the  advantage  sometimes  to  be  derived 
from  supporting  the  shoulder  in  a  position  at  right  angles  to  the  side  of 
the  body.  This  method  may  be  of  advantage  by  taking  the  weight  of  the 
upper  extremity  off  of  the  shoulder,  it  relaxes  the  deltoid  and  other 
structures  covering  the  joint,  and  the  circumflex  nerve  and  other  deeply 
seated  structures  are  relieved  from  pressure*     The  arm  la  either  held  in 
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thia  po^itioa  by  a  plaster-of-Paria  spica  baudage,  supporting  the  arm  and 
encircling  the  trunk,  or  a  platform  splint  may  be  constructed  of  wire, 
which  takes  its  base  of  support  from  the  side  of  the  trunk  and  supports 
the  ami  by  means  of  a  platform  running  out  from  this.  The  method  is 
of  advantage  in  certain  cases  in  which  the  ordinary  position  is  not  com- 
foptable. ' 

The  qtiestiou  of  the  use  of  forcible  passive  motion  in  the  convalescent 
stage  does  nofc  differ  from  the  same  question  discussed  in  speaking  of 
other  joints.  If  the  stiffness  is  due  to  adhesions,  manipulation  under  an 
anaeathetu',  followed  by  maasage,  etc, ,  may  be  of  value ;  but  in  the  major- 
ity of  light  cases  gradual  passive  exercises  will  suffice.  Gentle,  gradu- 
ated, passive  motion  carried  to  the  verge  of  being  painful,  with  the  use 
of  electricity,  is  of  great  advantage  in  many  cases  of  shoulders  stiffened 
from  a  slight  degree  of  chronic  joint  inflammation.  If  the  stiffness  above 
alluded  to  is  the  result  of  the  fixation  due  to  muscular  spasm,  forcible 
passive  motion  will  be  of  no  use,  as  the  reflex  spasm  will  reappear  after 
the  effect  of  the  anesthetic  has  passed  away,  as  long  as  the  disease  of  the 
joint  remains. 

Local  applications  to  the  joint  are  to  be  used  at  the  shoulder-joint  for 
ttie  same  reasons  and  indications  as  in  otlier  articulations* 

On  the  whole  the  results  of  the  conservative  treatment  of  tuberculous 
shoulder-joint  disease  are  satisfactory  except  in  the  case  of  persons  whose 
general  condition  ia  decidedly  bad.  The  grt^at  freedom  of  movement  of 
the  scapula  allows  many  arm  motions  to  take  place  without  any  move* 
ment  of  the  head  of  the  humerus  in  the  glenoid  cavity,  so  that  it  is  easy 
to  secure  almost  complete  rest  to  the  affected  joint.  In  stiffness  resulting 
from  chronic  rheumatoid  arthritis  of  the  shoulder  forcible  manipulation 
is  harmful  and  useless  during  the  stages  of  jointi  irritation.  After  the 
irritation  baa  subsided  manipulation,  sometimes  forcible  under  an  anaes- 
thetic, and  sometimes  gentle,  is  of  value.  Along  with  the  latter  should 
be  used  massage,  electricity,  and  the  douche. 

Excision  of  the  Shoulder-Joint — There  is  a  mortality  from  the  opera- 
tion of  about  fifteen  to  eighteen  per  cent. 

The  most  favorable  age  for  operation  appears  to  he  from  ten  to  twenty ; 
the  least  favorable  Ijeing  from  five  to  ten  years.  The  disease  is  rather  un- 
common in  young  children,  consequently  excisions  are  not  frequently  per- 
formed in  childhood.  The  prognosis  after  this  operation  is  good,  as  re- 
gards usefulness  of  the  arm ;  but  a  stiff  joint  should  be  avoided.  The 
movements  of  the  arm  are  usually  impaired  in  abduction  and  rotation ; 
due  to  the  injury  done  the  deltoid,  and  the  cutting  of  the  attachments  of 
the  rotators  of  the  humerus. 

The  longitudinal  anterior  incision  is  in  general  the  most  useful  for 
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excision  of  tlie  shoulder.  Tlie  jjrriosteum  is  divided  with  a  bone  knife^ 
inserted  along  the  inner  border  of  tlie  bicipital  groove.  The  arm  b 
rotated  both  outward  and  inward,  and  the  periosteum  and  muscular  at* 
taehuients  are  removed  as  they  appear.  Tlie  head  ran  be  removed  with 
the  keyhole  or  the  ehaiu  saw^  removing  aa  much  of  the  bone  as  is  dis- 
eased»  The  operatiou  is  performed  subperiosteally  and  the  head  of  the 
bone  may  be  thrown  out  of  the  wound  and  thus  sawed  off.  In  after- 
treatment,  very  good  fixation  can  be  obtained  by  bandaging  the  arm  to 
the  side,  with  a  thick  pad  between  tlie  body  and  the  inner  side  of  the 
arm. 

Flaster-of -Paris  dressing  around  the  arm  and  chest  affords  the  best 
fixation  J  and  after  the  need  of  complete  fixation  is  passed,  a  sling  an- 
swers every  purpose. 

Passive  motion  of  the  joint  sliould  be  commenced  as  soon  as  possible 
after  the  operation,  if  it  is  desired  to  secure  a  movable  joint;  but  the 
surgeon  in  that  way  runs  the  risk  of  making  a  Hail  joint,  inasmuch  as 
but  little  of  the  ligamentous  structure  has  been  preserved.  Ankylosis  of 
the  shoulder  is  of  comparatively  slight  importance  in  comparison  to  ob- 
taining a  stable  joint  on  account  of  the  mobility  which  the  shoulder-blade 
possesses,  so  that  passive  motion  shtmld  not  be  begun  too  early  and  in 
inany  eases  should  not  be  undertaken  at  alL 

flitftifitfil  or  irrtu'rettt  tilslofrttifffi  f{f  t/ie  shoitlfh'r  I  becomes  at  times  an 
alTection  requiring  orthopedic  treatment. 

The  name  "  habitual  dislocation  *'  should  refer  only  to  those  cases 
in  which  dislocation  occurs  from  causes  too  slight  to  displace  the  normal 
joint.  A  person  may  dislocate  one  shoulder  two  or  three  times  from  a 
succession  of  severe  accidents  without  falling  iiitf*  this  special  pathologi- 
cal class/  The  causes  of  the  condition  may  be  formulated  as  follows:  1. 
Laxity  of  the  capsule  of  the  joint.  2.  Partial  fracture  of  the  head  of  the 
humerus.  .'^.  Partial  fracture  of  the  glenoid  cavity.  4.  Tearing  a  way 
of  juuscular  insertions  and  rupture  of  tendons.  5.  Abnormality  in  the 
shape  of  the  head  of  tlie  humerus  not  demonstrably  due  to  fracture,  but 
probably  the  result  of  chronic,  non-suppurative  inflammation. 

It  would  seem  as  if  in  certain  instances  the  cause  of  the  recurrence  of 
the  dislocation  was  insufficient  immobilization  of  the  arm  after  a  primary 
dislocation. 

The  atrophy  of  certain  muscles  seems  to  be  characteristic  in  these 
cases  in  a  series  observed  by  one  of  the  writers/ 

Certain  of  the  muscles  of  the  affected  side  are  so  notably  atrophied 
and  flabby  that  they  at  once  attract  attention  on  examination.  The 
other  muscles  are  not  notably  smaller  than  those  of  the  other  side.      The 

>  Stimson:  **Di«locatioiii,"  p.  205,  quoting  also  Gurlt,  '♦Path.  Anat,  der  Gelenk-] 

krarikheiten,"p   I'QO ;  Cujihlng:  M^d.-Chir.  TraiiR..  1M7,  p,  336. 
'  Burrtfll  and  Lovett:  Am,  Jour,  Med,  Sciences,  August,  1897. 
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group  of  muscles  affectt'd  are  as  follows:  Coraco-brachialis,  triceps,  del- 
toitl,  especially  the  posterior  part,  supra-  and  infra- spinatua,  rhomlxiids, 
levator  anguli  scapulue,  latissinms  dorsi* 

Ib  a  ease  observed  by  uoe  of  the  writers  in  which  three  disiocatioDs  of 
the  right  shoulder  had  oi -cur red  inside  of  a  year,  eat-h  from  a  sufficiently 
heavy  fall,  there  was  no  marked  atrophy  of  thege  muscles  one  week  after 
the  third  accident.     ♦ 

Limitation  of  motion  ia  not  so  much  due  to  pain  or  to  fear  of  displare- 
111  en  t,  as  appareutly  to  some  lesion  in  the  joiut  median  ism, 

rt  should  be  noted  that  a  large  proportion  of  epileptics  are  found  in 
all  reported  cases.  Reduction  is,  as  a  rule,  ea.sy,  and  inflammatory  re- 
action in  the  joint  is  notably  alight  or  even  wholly  aljsent  after  reduction, 

Frofjnosls,-  -In  a  shoulder-joint  in  wliich  a  dislocation  has  once  or  twice 
occurred  from  insufficient  cause  it  is  not  likely  that  the  liability  will  be- 
come less  frequent  as  time  advances  if  no  treatment  is  undertaken.  As 
a  rule,  the  dislocations  will  occur  with  greater  frequency  and  from  slighter 
causes  as  time  progresses. 

TreatnierU. — The  methods  of  treatment  may  be  claaaitied  under  four 
lieads: 

1.  By  apparatus.  2.  hy  massage  :ind  exercises  alone.  -H.  By  tem- 
porary fixation  and  massage*     4,   By  operation. 

1.  The  use  of  apparatus  confining  the  arm  to  the  aide  is  to  be  con- 
demned. It  weakens  the  muscles  by  causing  their  disuse.  It  is  uncom- 
fortable and  partially  disabling,  and  its  use  can  be  considered  justifiable 
only  temporarily  or  under  exce|vti(mal  conditions. 

An  apparatus  used  by  one  of  the  writers  seems  as  little  objectionable 
aa  any.  It  consists  of  a  leather  shoulder  cap  embracing  the  arm,  strength- 
ened by  two  steel  strips,  one  horizontal  strip  running  from  before  back- 
ward and  fitting  the  outer  contour  uf  the  shoulder.  The  other,  a  longi- 
tudinal strip,  runs  from  tlie  base  of  the  neck  to  the  middle  of  the  arm. 
There  is  a  joint  opposite  the  shoulder,  allowing  an tero* posterior  motion  in 
the  shoulder.  The  shoulder  cap  is  fastened  in  place  by  a  chest  bandj  the 
apparatus  prevents  abduction  of  the  arm  to  any  degree  likely  to  produce 
dislocation. 

2.  Massage  and  exercises  without  apparatus.  This  treatment  is  based 
on  the  advisability  of  improving  the  circulation  and  nutrition  of  the 
shoulder  and  strengthening  the  atrophied  muscles.  The  shoulder  is  al- 
lowed t>erfect  freedom  during  this  treatment. 

3.  Fixation  in  connection  with  massage  and  exercises.  Prolonged 
fijtation  is  called  for  when  a  second  dislocation  has  occurred  from  eliglit 
cause.  The  arm  is  lifted  by  applying  a  sling,  which  supports  the  forearm 
and  point  of  the  elbow.  The  arm  is  held  to  the  side  by  a  swathe^  thus 
preventing  all  motions  of  the  joint.  This  removes  as  much  weight  as 
possible  from  the  joint  capsule. 

24 


370 


ORTHOPEDIC    SURGEKY. 


In  connection  with  this  treatment  daily  massage  to  the  ahoolder 
muscles  should  be  employed,  and  especially  to  the  muscles  found  atro- 
phied in  such  cases.  After  some  weeks  of  fixation  motioa  should  be 
progressively  allowed,  alojig  with  massage  and  exercises  for  the  muBcles 
ordinarily  affected  iu  these  cases.  This  treatment  should  continua  &I 
least  three  months.  Electricity  i^  of  help  also  in  causing  apecial  con- 
tractions of  the  atrophied  muscles.  The  faradic, current  of  mediaxn 
strength  should  be  used, 

4.   Operation, — The  operative  measures  advocated  have  been  few. 

Kalgaigne  advocated  subcutaneous  incision  of  the  capsule  of  the  joi 
by  a  tenotome  introduced  anteriorly,  in  the  hope  of  producing  inflamma- 
tory contraction. 

Excision  of  the  head  of  the  humerus'  is  a  mutilating  operation,  aun 
will  rarely  be  necessary.  It  is  conceivable  that  after  an  exploration  of 
the  joint  abnormalities  might  be  found  which  would  demand  au  exciaion. 

Gerster/  Ricord/  and  Hun  ell '  have  operated  successfully  on  five 
such  cases  by  reefing  the  anterior  part  of  the  capsule  of  the  joint  through 
an  anterior  incision. 

Obstetrical  paralysis  of  the  shoulder  will  be  considered  in  Chapter 
XV. 

DlSEASlJH    OP    THE    ElHOW, 
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St/HovUis  may  appear  in  this,  as  in  other  joints,  from  the  usual  ex* 
citing  causeSi  and  presents  the  same  characteristics. 

Chrojiic  TuHreu/ous  IKsease.—'The  diseaise  may  begin  with  pain,  bufc 
this  is  not  severe,  and  otten  is  entirely  absent.  Limitation  of  extension 
of  the  forearm  is  a  constant  and  early  symptom,  motion  in  this  direction 
beiug  distinctly  restricted  wlien  flexion,  pronation,  and  supination  are 
free.  A  slight  increase  uf  surface  temperature  is  usually  found«  but  its 
absence  does  not  exclude  the  disease.  Careful  examination  will  reveal  a 
slight  amount  of  swelling  even  at  this  stage  of  the  affection,  shown  by 
fulness  and  thickening  on  either  side  of  the  tendon  of  the  triceps,  and, 
looking  at  the  elbow  from  behind,  the  joint  appears  broader  than  normal. 
As  iu  other  joints,  wasting  of  muscles  occurs  rapidly.  As  the  disease 
progresses  the  stiffness  increases,  motion  in  other  directions  is  restricted 
and  resisted  by  muscular  spasm,  and  the  joint  is  generally  held  at  ao 
obtuse  angle.  Starting  pains  may  be  added  to  the  other  symptoms,  and 
became  the  source  of  great  discomfort.  The  whole  joint  beeomea  in- 
volved in  the  swelling,  the  enlargement  assuming  a  fusiform  shape. 

»Cent,  f.  Chir,  1885,  p,  28;   Beilage  z.  Cent.  f.  Chir..  1882,  p,  73,  and  1880,  0^] 
90;  Deutach.  Zeit.  fiir  Chir.i  1880,  xiiL,  p.  l«7  ;  PHha  and  Billroth,  ii.,  p.  662. 
*"  Aseptic  and  Antiseptic  Surgery/'  p.  8. 
»Biill  de  TAcad.  de  M6d.,  1894,  p.  334. 
^Burrell  aiid  Lovett:  Am,  Jour.  Med.  Scioncea,  AugusI*  1897. 
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Tbts  swelUug  Bometimt^sj  btseouies  \evy  grtiat.  The  skin  may  become 
riddled  with  sinuses,  the  tuberculous  infection  attacks  the  soft  parts, 
and  the  whole  elbow  becomes  a  pnlpj,  granulating  mass.  This  occurs 
in  neglected  oases  of  elbow  disease^  and  also  as  the  result  of  relapses 
after  excision  of  the  joint.  Tuberculosis  of  the  head  of  tlie  radius  may 
exist,  in  which  case  limitation  of  rotation  and  local  swelling  are  predomi- 
nant symptoms* 

The  prognosis  in  tubereuloua  disease  of  the  elbow  is  not  favorable  for 
re-establishment  of  motion,  unless  the  affection  is  treated  at  a  very  early 
stage.  The  joint  is  so  complicated  that  the  disease  involves  a  large  and 
comparatively  widespread  surface  of  synovial  membrane  before  its  pres- 
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enc-e  is  discovered.  Other  forms  of  jouit  disease  do  not  present  symp- 
t4>ms  essentially  dilfereot  from  those  noted  in  spefiking  of  other  joints. 

AStiffness  of  the  ellfow  is  an  affection  often  found  disassociated  with  the 
signs  of  active  disease.  It  may  result  from  fracture  with  the  formation 
of  adhesions  or  the  displacement  of  some  of  the  bony  parts  of  the  joint  j 
from  synovitis  with  adhesions  of  the  joint  surfaces,  and  at  times  even 
from  very  slight  grades  of  synovitis  j  and  also  it  may  result  from  chronic 
arthritis  of  a  tuberculous  or  rheumatic  type  which  has  caused  destruction 
of  the  joint  and  fibrous  or  bony  ankylosis, 

Triiatmeut, — The  treatment  of  serious  elbow-joint  disease  is  not  at- 
tended, as  a  rule,  by  very  satisfactory  results.  Simple  synovitis  gener* 
ally  recovers  under  fixation,  which  is  given  either  by  fixation  splints, 
internal  angular,  or  external  angular  splints.  These  can  be  made  of  tin 
or  pasteboard,  reinforced  with  iron  or  wire  or  wood,  and  should  be  fitted 
to  the  arm  bent  to  a  right  angle.  Compression  can  be  given  by  surround- 
ing the  joint  with  cotttju  and  bandaging  it  with  an  elastic  rubber  bandage. 
In  time  fixation  by  splints  cun  be  discontinued,  and  tlie  support  of  a 
sling  alone  relied  on,  with  passive  exerdses  and  massage.  In  small  chil- 
dren, pasteboard  splints  give  enough  fixation  for  practical  purposes,  even 
in  acute  cases. 
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Wlitia  chronic  ByDovitis  or  susiiected  tistitis  is  to  be  treat ed^  som 
what  more  permanent  fixatiun  is  demanded,     Tliis  is  best  furnbheil  \\ 
plaster  of  Paris  or  moulded  leather,  whicli  can  be  worn  for  some  weeks 
and  then  be  replaced  with  little  distnrl luufe  of  the  joint     The  fn*quei 
readju.stinentof  flplints  is  objectionable  in  a  8t^nsitive  joint,      In  any  event^i 
a  sling  is  to  bo  carefully  worn^  which  shall  support  the  band  and  wrist 
well  aa  the  arm,  and  whatever  apparatus  is  used  it  is  essential  to  remem* 
ber  that  the  elbow  should  be  flexed  t*>  a  right  angle,  for  if  anky; 
occurs  in  any  other  position  a  useful  arm  is  not  obtained. 

When  the  joiut  is  iixed  by  muscular  spasm  at  an  angle  greater  thaa 
right  aygle,  it  will  often  be  found  possible  to  rectify  this  by  the  appltca-] 
lion  of  a  bxation  bandage  to  the  arm  la  its  malposition.     Thie  so  qoiel 
the  rausnular  irritation  that  in  two  or  three  weeks  it  may  easily  be  bent' 
Tip  a  little  aod  by  the  application  of  a  succeasion  of  bandages  it  may  often 
\m  brought  into  a  right-angled  poaition  without  the  use  of  the  least  force. 

If  the  disease  progresses,  it  ia  of  little  use  to  continue  conservative 
treatment;  but  one  must  prort^ed  to  arthreotomy,  or  lietter  yet|  excision, 
lief  ore  amputation  beeomea  the  only  measure  holding  out  any  prospect  of 
relief,      Kfnr.ible  straightening  of  an  ankylosed  arm  is  sometimes  usefnl. 

Mxei^hfi  oftJm  eUmm  is  perhaps  indicated  earlier  in  the  coarse  of  the 
disease  than  is  the  case  in  any  other  of  the  larger  joints.  After  in' 
faney  ig  passed,  operative  inti:^rference  ia  indicatetl  whenever  it  is  clear 
that  mider  expectant  treatment  the  disease  is  growing  worse.  LTuder 
these  conditions,  the  results  are  uot^  as  a  rule,  altogether  satisfactory, 
but  if  the  disease  is  allowed  to  go  on,  the  elbow -joint  becomes  so  disor- 
ganized that  amputation  becomes  necessary.  There  are  no  reliable  statis- 
tics dealing  with  the  results  of  the  o|teration^  except  those  of  Culbertson, 
relating  chiefly  to  operations  befure  antiseptic  surgery  came  into  use.  Of 
290  cases  which  recovered  when  complete  excision  of  the  joint  bad  been 
performed,  32  were  perfect  and  196  useful.  Oilier,  in  a  series  of  50 
cases,  had  no  death  attributable  to  operation. 

Excision  is  also  indicated  for  ankylosis  in  faulty  positioni  as  when 
the  elbow  ia  fixed  in  a  position  of  much  more  than  a  right  angle  or  very 
sharply  flexed.  The  longitudinal  incision  is  the  most  serviceable.  The 
forearm  is  Blightly  flexed,  and  the  incision,  about  three  and  one-hiJf 
inches  long,  is  made  a  little  to  the  inner  side  of  the  median  line  over  the 
triceps  and  ulna  and  is  carried  down  to  the  bone  throughout  its  entire 
length.  The  inner  edge  of  the  divided  periosteum  is  raised  from  the  ulna 
with  the  corresponding  half  of  the  tendon  of  the  triceps,  and  the  dissec- 
tion is  continued  with  the  kuife  close  to  the  bone,  toward  the  internal 
condyle.  Much  care  must  be  taken  to  preserve  the  connection  between 
the  periosteum,  tlie  muscular  attachments,  and  the  internal  lateral  liga- 
ments, A  similar  dissection  should  then  be  made  upon  the  outer  aide 
with  the  same  precautions.     The  bumeriisia  dislucJited  backward  through 
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the  wouDd  and  sawed  off  wherever  it  may  be  necessary.  In  other  cases 
it  may  be  advisable  to  use  the  keyhole  or  chain  saw,  and  so  far  as  may 
be  m^cessary,  the  ulna  is  cleared  and  sawed  through,  the  head  of  the 
radius  being  removed  with  the  saw  or  bone  forceps. 

In  certain  oases,  in  which  sinuses  exist,  it  may  be  better  to  adopt  some 
informal  method  of  ojteration  which  will  be  suggested  by  the  direction 
and  loeation  of  the  sinuses,  or  abscesses. 

The  after-treatment  is  similar  to  that  of  other  excisions:  fuamplete 
rest  to  the  joint  and  fixation  in  a  right-angled  ]>osition»  This  at  first 
can  l*e  best  obtained  b}^  the  use  of  a  pi  aster -of -Par  is  splint  applied  oul- 
gide  of  a  large  antiseptic  dreasing.  Later,  in  the  coarse  of  the  convales- 
cence, bracketed  tin  or  wooden  splints  may  be  of  use;  or,  if  one  desires, 
the  original  plaster-of-Paris  splint  may  l)e  bracketed  with  strips  of  iron. 

In  excision  for  ell>ow  disease,  as  a  rule,  ankylosis  is  aimed  at  as  the 
best  possible  result,  so  that  passive  motion  is  not  ti>  be  consider etl ;  if, 
however,  tlie  operation  is  performed  in  adults  for  ankylosis  or  injury  and 
the  ligaments  have  been  in  a  measure  fairly  preserved  during  the  <ipe ra- 
tion, it  may  be  advisable  to  begiti  jjassive  motion  after  a  moderate  degree 
of  firmness  m  the  tissues  has  been  reached,  as  there  is  but  little  clanger 
of  a  flail  joint,  and  it  is  reasiuiable  to  expect  that  a  certain  degret*  of 
motioji  at  t lie  joiot  may  thus  be  obtained. 

ArfJir*fefom//.^^ln  place  of  a  formal  excision,  the  elbow  can  be  incised, 
and  all  attainable  tuberculous  tissue  dissected  out  and  the  botie  curetted. 
This  is  a  procedure  estieciallj  useful  in  children,  but  the  complicated 
nature  of  the  articulation  makes  it  difficult  to  remove  at  all  thoroughly 
the  diseased  synovial  membiane*  The  operation  of  arthrectomy  was  con- 
sidered in  detail  in  speaking  of  tumor  albus, 

Djskasks  of   thr  Wki«t. 

Synointts  may  occur  under  the  same  conditions  existing  in  other 
joints.  Teno-sijnoifitis  is  characterized  by  pain  on  the  motion  of  certain 
fingers,  with,  perhaps,  a  sensation  of  rubbing  t»r  creaking  in  the  affected 
tendons.  Tender  points  are  present  in  the  course  of  these  tendons.  In 
the  Bujierficiai  tendons  of  the  wrist,  some  distention  of  the  synovial  ten- 
dinous sheath  can  be  seen. 

Chronic  Arthntls  I>eformrtu^.  —  The  wrist  is  a  common  seat  of  this 
aflfection,  with  the  ordinary  s}' mptoms  of  pain,  swelling,  stiffness,  creak- 
ing, etc.  When  deformity  has  oceurred,  the  wrist  is  generally  fiexed, 
and  the  distal  ends  of  the  radius  and  nlna  are  enlarged  and  project  back- 
ward. Frequently  the  hand  is  adducted,  this  often  being  associated  with 
a  similar  distortion  of  the  fingers. 

Arthritis  deformans  and  other  forms  of  synovitis  of  the  wrist  should 
be  treated  on  the  principles  already  indicated  for  these  affections. 
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Tuberndfius  iiisraj^e  is  (characterized  by  swelling,  heat,  aud  stiifnees. 
If  the  ilisease  is  advanced,  deformity  and  swelling  will  be  added  to  th# 
father  tiignSt  The  hand  may  be  held  flexed  on  the  forearm  at  an  auglt 
of  120  to  130"^,  and  this  position  is  fairly  constant.  Swelling  ap- 
pears first  in  the  depressions  between  the  tendons.  Later,  meastiretnent 
will  show  the  joint  to  have  increased  in  circumfereneej  and  there  is  a 
fulness  of  outline,  especially  on  the  dorsal  surface,  and  in  destructive  d; 
ease  the  swelling  extends  tip  on  the  forearm  and  down  on  the  hand*  Su 
puration  is  very  liable  to  occur,  and  the  course  of  the  disease  is  usu&Uy 
long  and  slow. 

In  the  matter  of  diagnosis,  it  may  l>e  added  that  swelling  is  always 
present,  and  that  with  the  wasting  of  the  muscles*  the  heat^  and  the  lim- 
itation of  motion,  it  makes  up  the  clinical  pictnre  of  tiie  disease. 

In  tuberculous  disease  of  the  wrist-joint,  fixation  is  indicated,  and  it 
is  most  easily  obtained  by  the  application  of  anterior  and  [posterior  cobd* 
mon  wooden  splints  and  carrying  the  arm  in  a  s1ing»     Plaster  of  l*i 
forms  a  more  permanent  dressing,  and  is  equally  comfortable 

Treatment— The  conservative  treatment  of  disease  of  the  wrist  must 
not  be  dismiss*^d  without  a  mention  of  the  great  benefit  often  to  be  de- 
rived from  compression  and  fixation  together.  This  is  obtained  in  the 
Gamgee  dressing.  Not  only  in  ostitis,  but  in  teno -synovitis  and  simple 
sprained  w^rist,  this  method  is  of  very  great  value.  As  a  rule,  the  active 
symptoms  subside  when  retst  is  furnished  to  the  diseased  joint  j  but  the 
cure  of  the  disease  is  another  matter  and  requires  a  long  time.  The 
great  extent  and  free  communiration  of  the  synovial  sacs  of  the  wriat 
make  the  disease  an  extensive  one  when  locatetl  there. 

JCxcisifnt  of  the  Joint  is  indicated  in  the  severest  cases,  or  in  those 
which  progress  badly  under  conservative  treatment.  In  a  series  of  7-* 
cascH  of  excision  of  the  wrist,  the  results  in  24  per  cent  were  worthless, 
4(>  per  cent  secured  useful  limbs,  and  in  8  per  cent  perfect  results  fol* 
lowed  the  operation.  In  this  series  of  eases  Inith  partial  and  complete 
excisions  are  included.  Gross  gives  in  his  tables  a  mortality  of  about 
11.7  per  cent  for  excisions  and  12.S  per  cent  for  amputations  of  the 
forearm,  Oilier  reports  seventeen  resections  of  the  wrist-joint  it»  which 
the  results  were  excellent;  subsequent  amputation  was  needed  in  none, 
and  all  recovered  with  useful  hands,  being  able  either  to  write  or  to  carry 
out  light  work,  audj  in  some  cases,  to  lift  weights.  Motion  at  the  finger- 
joints  and  at  the  wrist  became  quite  free.  The  best  result  is  either  anky- 
losis or  limited  motion,  and,  therefore,  as  much  l>one  as  possible  should 
be  saved.  Other  things  being  equal,  a  loose  joint  entails  less  power  in 
the  hands  and  fingers. 

According  to  Culbertson^a  tables,'  however,  the  results  in  resection  at 

'Transactions  Aaierican  Medical  Associatioii,  1B70,  8uppleuit*nt  to  vol.  xxrli.; 
Bmum  Medfcal  and  Biirgical  Juumal,  fJctober  2Hth,  1882,  p,  ;588. 
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the  wriet-joiDt  wr»n)d  appear  to  be  ratliei-  luore  favorabk  than  indicated 
by  Bidder.'  In  the  tabl«^  of  excisions  of  tbe  wrist  for  disease,  7J*9  per 
cent  secured  *' perfect*'  results,  45.. ^7  per  cent  *' useful  "  limbs,  24»03  per 
cent  **  worthies  B  *'  liiiibs.  The  average  period  of  recovery  in  thirty -five 
cases  waa  nearly  two  and  a  half  years. 

The  method  of  Lister  is  performed  by  a  radial  and  dorsal  incision. 
The  radial  incision  commences  at  the  middle  of  the  dorsal  aspect  af  the 
radius  at  the  level  of  tiie  styloid  processes.  It  is  directed  toward  the 
inner  side  of  the  juetacarpo-phalangeal  articulation  of  the  thumb,  and  on 
reaching  the  radial  border  of  the  second  metacarpal  bone  it  is  carried 
downward  longitudinally  for  half  the  length  oF  the  boue.  The  soft  parts 
are  detached  from  the  bones  with  the  periosteal  elevator  or  the  blade  of 
the  knife,  and  the  radial  artery  is  thrust  sumewliat  outward.  The  soft 
parts  on  the  ulnar  side  are  dissected  up  as  far  as  is  practicable,  while 
the  extensor  tendons  are  relaxed  by  benduig  back  the  hand.  The  knife 
is  then  eDtered  on  tlie  inner  side  of  the  arm  for  the  ulnar  incision  two 
inches  above  the  end  of  the  ulna,  and  is  carried  downward  in  a  straight 
line  as  far  as  the  middle  of  the  fifth  metacarpal  bone  at  its  palmar  asjiect. 
The  tendon  of  the  extensor  carpi  uhuiris  is  cut  at  its  insertion  into  tlie 
fifth  metacarpal  and  dissected  np  from  its  groove  in  the  nlna,  while  the 
tendons  of  the  extensors  of  the  fingers  with  the  radius  are  left  undis- 
turbed. The  anterior  surface  of  the  ulna  is  cleared  by  cutting  close  to 
the  bone.  The  anterior  ligament  of  the  wrist-joint  is  divided  and  the 
junction  lietween  the  carpus  and  the  metacarpus  is  cut,  the  former  being 
extracted  through  the  ulnar  incision  by  VK)i>e  forceps  and  the  use  of  the 
knife. 

If  the  band  is  deverted,  the  articular  heads  of  the  radius  and  ulna  will 
protrude  at  the  ulnar  incision,  and  as  mnch  as  may  be  necessary  is  then 
removed.  The  metacarpal  bones  are  also  protruded  and  dealt  with  in  the 
same  way.  The  articular  surface  of  the  pisiform  bone  is  cut  off  and  the 
trapezium  is  dissected  out.  The  operation  may,  however^  be  performed 
by  a  long,  single  dorsal  incision,  a  method  identified  with  the  name  of 
Langenbeck,  which  should  begin  at  the  centre  of  the  ulnar  b^irder  of  the 
metacarpal  bone  and  the  index  finger,  and  be  carried  upward  to  the  mid- 
dle of  the  dorsal  surface  of  the  epiphysis  of  the  radi\is,  and  dissected 
down  to  the  bone.  The  sheaths  of  the  tendons  are  lifted  with  the  peri- 
osteum and  carried  to  the  radial  side  of  the  long  incision;  the  hand  is 
fiexed  and  the  articular  surface  of  tlie  upper  row  of  carpal  bones  is  ex- 
posed. The  ends  of  the  radius  and  ulna  may  be  rlenuded  and  thrust 
through  the  wound  and  sawed  off  in  the  usual  way.  Here,  as  in  other 
exeisionSt  informal  metliods  of  operating  may  be  necessary  on  account  of 
the  situation  of  abscesses  and  sinuses, 

^  ArcMv  f.  kiln.  Chir,,  1883,  2»  Bd,,  iv,,  p.  822. 
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The  operation  ia  iuilioatevl  whf  n  exjiet^tant  treatment  has  failed 
the  juiut  if,  so  easily  tixed  lunl  so  uccessiblb'  dial  mechanical  treatmeDl 
works  at  good  advantage.  Operation  is  attended  with  so  much  defonu* 
ity  of  tlie  wrist  and  such  doubtful  results  on  account  of  the  very  escteo- 
sive  surface  of  the  serous  membrane  that  excision  should  not  be  lightlj 
nndertaken.  The  after- treatment  is  simple,  because  the  hand  can  ba 
kept  so  easily  at  re^t  upon  a  palnuir  splitvt;  but  any  form  of  splint  may 
be  applied  which  will  atford  j*eriiianeut  and  etticient  fixation.  In  chil- 
dren excision  should  be  done  only  in  severe  cases,  when  conservativt 
treatment  liaii  failed.  As  in  ankle-joint  excision  the  whole  of  evefy 
diseased  carpal  bone  should  be  r6mu\  t^d. 

SAHBO-lLiAe  Disease, 

This  aifection  is  also  known  ;is  sacro-CrOxitis  (Hueter),  sacrarthr 
and  sacro-coxalgie.     By  sacro-iliac  disease  is  meant  disease  of  the  sacfCK 
iliac  synchondrosis. 

Disease  of  this  joint  is  a  rare  condition.  It  is  essentially  a  disease  of 
young  adult  life,  being  slightly  more  common  in  men  than  in  women. 
Delens  cites  20  cases  in  which  the  age  ranged  frcun  18  to  45  years,  and 
the  youngest  case  which  came  under  Erichsen'a  observation  was  a  patient 
1 4  years  old.  Van  Hook,  in  32  cases  in  whii*h  the  age  was  recorded,  found 
that  less  than  22  per  cent  were  below  ir>  years  of  age.*  Poore,  however, 
reports  cases  which  he  has  seen  in  young  children.  The  acute  form  of 
the  disease,  which  is  extremely  rare  and  quite  violent,  runs  its  course 
rapidly,  attended  by  high  fevrr  and  suppuration,  and  is  apt  to  terminate 
fatally  from  exhaustion.  Tho  chronic  form  practically  means  tubercu- 
lous disease,  although  some  writers  would  classify  these  casei,  under  three 
heads :  tuberculous,  jjuerperal  (pyccmic),  and  gonorrh^val,  with  a  fourth 
class  pos.sible^  Lt\^  syphilitic.- 

Piit/ittlofff/,~-Thi^  pathological  lesions  which  are  found  iu  these  eaaes 
are  not  unlike  those  accompanying  chronic  inilaiumation  in  other  joints. 

Etioiof^i/.—ThB  etiology  h  also,  in  large  part,  similar  to  that  of 
chronic  disease  oF  this  type  in  other  joints  j  traumatism  and  the  strain  of 
parturition  being  assigned  as  the  comuionest  causes.  ChauveP  asserts 
that  the  affection  is  fairly  common  in  young  cavalry  soldiers,  and  assigiii 
as  the  exciting  cause  the  traumatism  from  the  etjuestrian  exercise,  thia 
joint  being  called  upon  to  support  the  weight  of  the  trunk. 

Sifmpttmis. — In  the  early  part  of  the  disease,  such  symptoms  as  a 
slight  abilorainal  distress,  difficulty  in  micturition  or  in  evacuation  of  the 
bowels,  easy  fatigue,  a  feeling  of  indisposition,  etc.,  are  often  present, 
and  as  the  disease  prcjgr esses  more  pronounced  signs  appear.     Pain  is 

'Van  tlook:  Ann.  of  Miirgery,  1888-80. 

"  "*  Ref.  Handbook  ot  the  Med,  Sciencea,"  vol. 
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nearly  always  present,  and  may  vary  iiuich  hi  io tensity.  It  is  made 
worse  by  stand ing^  and  is  almost  always  relieved  by  lying  down.  It  ib 
also  apt  to  be  more  severe  at  night,  and  is  increased  hy  pressure  npon  the 
tn>chanter8  or  wings  of  tlie  ilia,  Thf^  pain  varies  in  situation,  and  may 
be  referred  to  thn  course  of  the  sciatic  nerve.  Sensitiveness  upon  press- 
ure over  the  joint  is  a  common  symptom,  and  this  may  be  developed 
over  the  anterior  part  itf  the  joint  by  palpation  through  the  rectum. 
8i>me  swellings  or  a  boggy  feeling,  is  nsnally  ptesent  about  the  articula- 
tion, and  if  it  goes  tni  U>  abscess  formation  the  tiuiituating  swelling  may 
present  at  almost  any  point,  either  directly  bac^kward  into  the  lumbar 
region  J  or  it  may  becoine  intrapelvic,  iti  whitdi  cas*:^  it  may  appear  in  the 
groin  as  a  psoas  abscess,  or  point  in  the  ischio- 
rectal fossa,  or  at  either  of  the  sac ro- sciatic 
notches.      Limping  is  practically  always  present. 

Tht^  position  of  the  body  in  walking  or  stand- 
ing is  fairly  char ac tens tic%  the  weight  of  the  trunk 
being  thrown  upon  the  well  foot,  while  the  other 
leg  hangs  down ;  this  exerts  a  slight  extension  by 
its  weight.  In  walking  the  gait  is  very  cautious, 
all  jar  is  avoided,  and  lience  the  toe  is  largely 
used  instead  of  the  flat  of  the  foot  on  tUe  diseased 
side.  Atrophy  of  tlie  nniscles  of  the  leg  upon  the 
affected  side  is  usually  present,  and  is  seen,  as  in 
other  chronic  joint  aifectiona*  fpiite  early  in  the 
disease. 

I>i(L(jnosU. — Sacroiliac  disease  has  been  mis- 
taken for  sciatica,  but  aside  from  the  fact  that 
the  latter  is  usually  found  later  in  life^  the  pains 
are  not  relieved  by  the  recumbent  position. 

In  lumbago  the  pain  is  more  diffuse  and  higher 
up  than  in  disease  of  the  sacro-iliac  articulation. 

Inflammation    of   the   psoas    muscle    (psoitis) 
more  usually  simulates  hip  disease,  but  it  may  be  mistaken  for  sacro- 
iliac dbease.       In  this  there  is  no  teudernesa  over  the   joint,   and  the 
pain  which  is  present  is  increased  by  extension  of  the  thigh,  while  fiexiou 
relieves  it. 

Positive  diagnosis  of  sacro-iliac  disease  from  hip  disease  and  Pott's 
disease  in  the  lumbo -sacra!  region  is  at  times  difficult  and  often  impos- 
sible^ especially  in  the  class  of  cases  just  referred  to.  In  hip  disease  all 
manipulation  is  resisted  by  muscular  spasm,  while  in  sacro-iliac  disease, 
with  the  iliac  bones  held  firmly,  all  motions  at  the  hip  are  poasihle  with- 
out pain-  Also  in  hip  disease  the  pain  is  never  increased  by  pressure 
upon  the  wings  of  the  ilia  as  is  the  case  in  sacro-iliac  inflammation.  In 
spinal  caries  we  have  a  prommenci^  uf  some  of  the  spinous  processes  with. 
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rigidity  of  the  spine  wlien  inotioii  is  attempteil,  aud  lucal  tf^ndemesa  is 
not  present  over  t!ie  saero-iliae  aitu'idation,  nor  does  pressing  together 
the  ilia  cause  })ain. 

PtttrpiosU. — The  prognosis  in  this  disease  is  at  best  quite  grav 
Cases  do  recover,  but  it  in  one  of  the  most  chronic  of  joint  affections,  and 
usually  goes  on  to  abseess  iV>rmation,  with  prolonged  suppuration  and 
desith  either  from  exhaustion,  renal  complications,  or  secondary  tubercu- 
losis. 

Van  H(>ok  '  reported  thirty -eight  cases  with  aijHcess,  of  which   onl^ 
three  recovereil. 

Treat m tut, --'^^Lhe  principles  tif  treatment  are  the  same  as  in  all  cliroDic 
joiut  affectiuiis.  In  the  acute  stage  the  patient  should  be  kept  u|ion  the 
hack  ill  bed,  with  weight-and-pulley  extension  to  the  leg,  and  as  tht^ 
aeitte  sym}>tc#nts  abate  ]ie  may  be  allowed  to  go  about  on  crutches,  witi 
a  high  sole  ujMin  the  well  foot,  tlie  weight  of  the  tether  leg  serving  as  ex*] 
tension.  "While  moving  about,  a  certain  amount  of  comfort  n»ay  be  de* 
rived  fmm  a  swathe,  either  nf  (totton  or  of  adhesive  plaster,  about  t 
pelvis,  which  serves  in  part,  to  fix  the  joint. 

When  nn  abscess  has  formed,  it  should  at  once  be  laid  open,  any^ 
diseased  bone  remo%*ed,  antl  treated  like  ari}-  cold  abscess.  When  the 
abscess  is  intrapelvic  it  may  be  quite  difhciilt  to  reach,  and  Van  Hool 
describes  a  very  ingenious  method  f<u'  reaching  and  draining  the  cavity. 
An  incision  is  made  near  the  posterior  part  of  the  crest  of  the  ilium 
the  affected  side,  the  tissues  are  divideii  down  to  the  bone,  and  a  piece' 
of  the  ilium  is  chiselled  away.  This  brings  the  joint  within  reach,  am 
through  the  opening  any  diseased  bf>ne  may  be  removed  aiul  the  cavity 
drained.  Excision  of  the  aacro-iliac  synchondrosis  may  be  done  in  severe 
cases.     Such  cases  have  been  reported  by  Buchanan.' 

In  all  of  these  cases  tonica  and  constitutional  treatment  are  not  t4j  l^ 
neglected. 

Fhnlfnttft'ftl  Jrfirtf/fttf'nti.s.  -Oyfmgtn  tlieir  position  exposed t^>  sprains, 
hlows,  ete.,  the  phalangeal  joints  are  frequently  found  ^^nlarged,  slightl 
deformed,  and  stiff. 

The  hand  is  a  very  comniou  seat  of  arthritis  deformans,  which  ofi 
begins  in  one  or  two  joints  of  one  tinger,  and  some  time  elapses  before  il 
attacks  the  others.  The  j<unts  become  much  enlarged,  and  distortioa 
usually  occurs  to  the  ulnar  side,  this  adduction  being  chiefly  in  tlie 
Dietacarpo-phalangeal  joi^nt.  The  fingers  may  become  permanently  dis- 
torted, flexed  or  abducted,  or  b(>thj  the  second  plialanges  of  the  flngera,. 
as  well  as  of  the  thuml>,  are  usually  extended,  giving  a  characteristic  ap- 
pearance to  the  liand. 


1  Jounud  of  tlie  AiBericaii  Merlical  Asuociatlrin. 
*Mi?mphLs  lancet,  Decembr.  1HI>8, 
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TempuTQ'Muj'illartf  Artktdathn,  —  By  far  the  most  comiiion  atfectiou 
of  this  joint  occurs  in  tihronic  rheumatoid  arthritis,  which  presents  the 
same  characteristics  as  when  occurring  elsewhere  and  which  may  result 
in  ankylosis. 

Tuberculous  disease  may  occur,  secondary  to  disease  of  the  ramus  or 
ear,  but  it  is  rare. 

Subluxations  occur  from  relaxation  of  the  ligaments,  usually  in 
young  people,  and  most  frequently  women.  The  patient  suddenly  finds 
himself  unable  to  close  the  mouth,  and  until  he  has  acquired  the  method 
of  reducing  the  dislocation  himself,  it  must  be  accomplished  in  the  rou- 
tine way  as  in  the  treatment  of  traumatic  dislocation.  A  tendency  to 
this  accident,  once  established,  is  usuully  permanent. 

A  blister  applied  over  the  articulation  sometimes  appears  to  have  a 
beneficial  etfett,  but  generally  the  affection  becomes  better  or  worse  in- 
dependent of  any  treatment,  local  or  general,  at  times  causing  a  great 
amount  tif  discomfort  and  at  utljer  times  not  being  noticeable. 

Stern o'Clavkui Hi'  *nnl  Acromio-Clavkifhr  Jttints, —  Enlargement  of 
these  joints  sometimes  occurs  in  persons  accufitomed  to  bard  work  with 
their  upper  extremities.  Inflammation  of  the  sterno-cla%Mcular  articula- 
tion, followed  by  suppuration*  is  occasionally  observed,  but  presents  no 
u n  us ual  s y  m  ptom a .  <  'h  ron i c  r h e um ato i d  ar th r i ti s  m ay  occu r  in  e i th er  of 
these  joints,  causing  pain  and  stiffness,  enlargement^  and  weakness  of 
the  upper  extremity. 

Artmdation  of  the  Firat  uml  Se*'*yml  Piecen  of  thr  Sternum. — Disease 
in  this  situation  is  rare,  but  has  been  described  by  Hilton.  The  symp- 
toms were  pain  about  the  sternum ^  especially  sei^ere  on  forced  or  sudden 
respiratory  exertion,  and  great  tenderness  over  the  joint.  Recovery  took 
place.      Fixation  and  expectancy  are  all  that  can  be  done  for  these  joints. 

Si/mpht/sis  Puhhu.  —Cases  are  recorded  of  chronic  tlisease  of  this  joint, ' 
as  well  as  of  its  complete  ossification  in  comparatively  young  people." 

Sacro'Cocci/ffeijl  I fiiteaae,  —Disease  of  the  coccygeal  joint  is  rare^  yet 
several  well-marked  cases  have  been  recorded.  The  condition  may  be 
detected  by  means  of  the  thickening  over  the  joint  and  pain  npon  motion. 
Ky  the  rectum*  distinct  grating  of  the  diseased  surfaces  may  be  felt  when 
the  joint  is  moved.  When  the  joint  is  clearly  involved,  excision  of  the 
coccyx  is  the  best  treatment.  Ankylosis  is  not  a  rare  occurrence,  and 
the  union  may  take  place  with  the  Ixmes  in  almost  any  position. 


'  Holuies*  "^  System  of  Surgery,^  vol.  iv.,  p,  88;  Bryaui :  ** Practice  of  Surgery," 
p.  Wl«. 

''  Ouu,  quoted  by  Hc>lnie«* 


The  term  club-foot  is  popularly  applied  to  a  deformity  characterized 
by  an  inversion,  torsion,  aiid  depression  of  the  front  part  of  the  foot  with 
an  elevation  of  the  hepl. 

In  walking  on  a  foot  thus  deformed,  the  weight  of  tiie  body  is  borae, 
not  by  the  sole  of  tlie  foot,  but  by  the  outer  side,  and  in  extreme  caaet 
by  the  dorsuni  of  the  foot. 

The  disUn^tion  is  also  known  as  talipes  e<|UUio- varus. 

Other  names  in  use  ate:  **  Reel  •*  foot — Pes  confeortug, 

German;   Rlmtip-Kuss. 

French :  Pied  hot. 

The  deformity  is  either  congenital  or  acquired. 

/^rtv/«/*//^_f/.-— Club-foot  is  by  no  means  an  uncommon  distortion,  and 
was  mentioned  in  literature  even  in  the  days  of  flomer. '  Tampliu,  among 
10,217  cases  of  deformity  treated  at  the  Royal  Orthopedic  Hospital, 
met  with  6,754  club-feet,  of  which  1,780  were  congenital.  Chaussieur, 
among  22,923  newly  born  infants,  reports  37  cases  of  club-foot*  Lanne- 
longue,  among  15,220  births  at  the  Paris  Maternity  Hospital,  found  8; 
and  Duval,  in  l,tM)0  cases  of  club-feet,  found  574  congenital,  of  whicb 
364  were  males  and  210  were  females. 
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The  deformity  is  a  dislocation  inward  of  the  anterior  part  of  the  foot, 
the  dislocation  taking  place  at  the  medio -tarsal  articulation.  All  the 
tissues  are  necessarily  affected  by  the  almormal  position,  and  the  akio, 
muscles,  tendons,  and  fasciie  are  all  altered. 

hi  all  eases  of  ecngenital  club-foot,  even  in  that  of  a  full- term  foBttis, 
the  scaphoid  bone  will  he  found  articulating  with  the  side  of  the  head  of 
the  astragalus  rather  than  with  the  anterior  surface.  The  articulation  is 
also  more  toward  the  under  side  of  the  astragalus,  the  head  of  which  ia 
thus  uncovered. 
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The  scaphoid  may  Le  bo  far  distorted  to  tlie  side  as  to  articulate  at 
OIK*  end  with  the  tip  of  the  iEternal  malleolus.  In  ime  instance  in  the 
ankle  of  a  full-term  foetus,  dissected  hy  the  writers,  a  separate  synovial 
Bav  was  foimd  between  the  end  of  tlie  astragalus  and  the  malleolus. 
In  infantile  cases  the  distortdoDa  in  the  shape  of  tbe  bones  are  of  little 
importance,  aa  the  ends  of  the  bones  are  largely  cartilaginous.  Tlie  posi- 
tion of  the  tarsal  bones  is*  howeverj  not  the  normal  one.  The  cuneiform 
Vwines  being  intimately  cod nected  with  the  scaphoid  follow  the  displace- 
ment of  the  latter,  and  the 
same  is  true  of  the  metatarsal 
bones  and  the  phalanges^  so 
that  the  long  axis  of  the  front 
of  the  foot  forms  a  right  angle, 
or  even  an  acute  angle,  with 
the  axis  of  the  leg.  The  cu- 
Wiid  is  necessarOy  displaced  to 
the  inner  side  and  does  not  ar- 
ticulate with  the  front  of  tlie 
08  eah^is,  the  facet  of  which 
also  inclines  obliquely  to  the 
inner  sid©. 

In  fully  developed  cases, 
and  in  o!der  children  or  adults, 
there  is  a  marked  alteration  in 
the  shape  of  the  bones.  The 
alterations  of  the  bones  which 
have  been  noticed  are  chiefly 
in  the  position  and  shape  of 
the  following  bones:  viz.,  the 
OS  i-alcis,  cuboid,  astragalus, 
and  Bcaplioid. 

The  03  calcis,  by  the  ele- 
vation of  the  tuberosity,  is  drawn  from  a  horizontal  into  a  position  ap- 
proaching the  vertical.  It  is  also  more  or  less  rotated  on  its  vertical 
axis,  so  that  its  anterior  exti'emity  is  directed  outward  and  the  posterior 
extremity  inward,  and  thus  the  anterior  articulating  facet  is  oblique  to 
tl»e  axis  of  the  bone.  The  cuboid  bone  maintains  its  connection  with 
the  OS  calcis,  but  foUowa  the  inward  direction  of  the  anterior  extremity 
of  the  foot. 

There  is  no  rotation  of  the  astragalus  on  the  vertical  axis,  but,  as 
has  been  stated,  it  is  depressed  forward  on  its  horizontal  axis,  so  that 
only  the  posterior  portion  of  its  superior  articular  surface  is  in  contact 
with  the  inferior  articular  surface  of  the  tibia,  and  the  anterior  part  of 
itfi  anterior  facet  projects  beneath  tbe  skin  of  the  dorsum  of  the  foot. 


FltJ.  :fi&.— nis&ectlun  i>f  Nurnmi  FtJoL    f  KumsllJ 
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Besides  tliia  displacement,  the  shape  of  the  Injiie  is  altered  hy  tha  twist- 
ing inward  of  tlie  head  aod  nerk,  so  that  the  anterior  articular  sur- 
face looks  inward  instead  of  forward,  and  tlie  disposition  of  the  cartilage 
at  the  ai-ticyiating  svirfai'es  of  the  head  of  the  astragalus  is  necessarily 
altered.  The  three  ctineiforiu  and  the  three  nietat^£irsal  boneii  being 
closely  connected  with  tlie  scaphoid  are  more  twisted  to  tlie  inside  than  is 
the  case  with  the  culKiid,  thong h  the  metatarsils  are  not  all  etjually  in- 
volved in  the  rotation  from  without  inward  and  are  sj^read  out  aoaiething 

as  the  branches  of  a  fan,  in 
such  u  way  that  the  anterior 
part  of  the  fo<jt  is  enlarged 
more  than  normal.  Besides 
these  alterations  in  the  position 
of  the  foot  others  take  place 
secondarily,  depending  on  pres* 
sure  and  the  effect  of  locomo- 
tion on  the  distorted  bones. 

The  different  tendons  as- 
sume an  abnormal  direction 
aod  in  general  are  carried  far* 
ther  to  the  inside  than  is  nor- 
mal ;  this  is  espet*ially  true  of 
the  tibialis  anticus,  the  com- 
mon extensor  of  the  toes,  and 
the  long  extensor  of  the  great 
toe.  Synovial  bursaa  may  form 
on  the  outer  edge  and  back  of 
the  foot,  which  may  Itecome 
inflamed  and  suppurate  j  eoms 
and  callosities  are  also  formed 
on  the  skin^  from  the  pressure 
of  walking.  Ko  change  has 
been  found  in  the  nerves  or  the  spinal  cord  in  cases  of  club-foot. 

In  extreme  cases  there  may  be  stiglit  alteration  in  the  shape  of  the  femor, 
and  a  laxity  at  tlie  knee-joint;  the  tibia  has  also  been  found  altered,  and 
the  same  is  true  of  the  fascia-.  The  muscles  are  never  found  paralyzed  in 
congenital  club-foot,  but  the  contracted  muscles  seem  more  developed  than 
the  lengthened  muscles.  The  muiscles  of  the  leg  atrophy  from  disuse, 
and  the  leg  is  iimch  smaller  and  the  font  shorter  than  normal. 

In  addition  to  the  faulty  shape  of  the  bones  there  is  a  change  in  the 
ligaments  and  fasciie,  antl  this  is  not  contined  to  the  severe  and  most  in- 
veterate cases,  but  is  always  present.  Not  only  are  the  plantar  iigumeiits 
and  fasciae  contracted,  but  the  internal  lateral  and  posterior  ligamenli 
are  also  contracted. 


Tig.  :C3ii -T»Uw<  ihm  of  fUib-futit.    rttunvii.) 
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Causation, 

The  deformity  is  usually  a  eoDgenital  one,  but  it  may  also  beacquired^ 
after  the  impairmeat  of  muscular  power  which  takes  plao«  in  paralysis, 


Fi«.  387.— SectloQ  t*f  Foe*  Mid 
Leg  In  Club- root. 


lj«*|f,    Normal. 


FlG-38&.-ltelu.tiOU  of  Astraini- 
LtiA  to  OS  C4Urte.     (WUtmnti. ) 


and  after  accident.     In  regard  Ui  the  etiology  of  congenital  club-foot, 
various  theories  have  been  advanced  in  explanation  of  the  deformity. 

A  popular  idea  iss  that  the  distortion  is  due  to  maternal  impressiona, 
but  no  concluaive  evidence  in  regard  to  thia  has  been  obtained.     Dabney' 


Fio.  H30.~Eeiatioa  of  AacragiiJiM  (o  0§  Cal- 
ais la  F1«t^(oot.    (WytmaDJ 


f  lo.  a81*-Nonntl  Adult  AntnigAliia. 


collected  ninety  cases  of  maternal  impressions  apparently  causing  de- 
formity.    In  none  of  these  was  club-foot  produced. 

Heredity,  on  the  part  of  both  the  father  and  mother,  has  been  estab* 
lished  without  doubt  in  a  certain  number  of  caaes,  but  in  a  very  large 
majority  no  trace  of  similar  deformity  in  ancestors  can  be  found.    Devay 

*  Dabney ;  "Cyclopedia  of  Diaeasea  of  Children,"  vaL  i* 
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Tlie  i^hief  theories  which  are  advocated  to  explain  the  deformity  in 
uterine  life  are  as  follows: 

Firisi. — Almormal  t'ompressioD  in  the  uterine  cavity. 

S^eoud.  —  Retraction  or  paralysis  of  muscles  depending  or  oot  on  Icsioo 
of  the  nervous  system  occurring  in  utero. 

Thinf.—k  malformation  depending  upon  arrest  of  developmeot  of  the 
foot- 

The  first  of  these  explanations  is  as  old  as  Hippocrates.  Ambruee 
Par^  and  Oniveiihier  maintained  the  same  idea,  except  that  the  latber 


4 
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uf  FtBtm  la  ntintk.    if^v- 


believed  that  a  blow  received  by  the  mother  was  an  influential  oauBe,  and 
states  that  when  club-foot  is  single^  the  anterior  foot  in  utero  is  the  one 
afifei3ted,  and  when  the  deformity  is  double,  the   anterior  foot  in  tti 


lield  by  many  writers.  MorgagDi,  Benjamin  Bell,  aud  Delpetih  believed 
that  the  contraction  of  certain  muscles  caused  the  deformity,  while 
Beclard  believed  the  weakness  of  other  muacles  waa  the  influential  factor* 
Confirmatory  of  this  view  is  the  fact  that  the  lieformitj  is  often  seen  in 
hydrocephalic  and  anencephalic  foetuses,  and  tiiose  suffering  from  spina 
bifida.  But  tbis  idea  is  not  supported  by  the  fact  that  in  a  large  major- 
ity of  cAses  iMi  alteratifm  of  the  nervous  system  can  be  found »     Out  of 


tuf^varwL 


Vm<  a4U— Adult  Club-foot  wlUi  Out^r  VAftn  vt  tto  ¥o<A,  BadnK 
uQ  tbe  ("tnrtind  In  AVnilcmff- 


688  cases  of  congenital  varus  ia  the  Loudon  hospitals^  only  2  were  af- 
fected with  spina  bifida.  Doval,  out  of  574  cases  of  club*foot,  found  no 
other  deformity  present ;  Lannelongue  found  in  78  cases  of  mouHtrositieH 
25 
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27  which  were  free  from  club-foot,  aod  in  32  cases  of  spina  bifidl^ 
encephalocele  only  4  club-feet  were  seetu 

The  third  theory,  that  of  arrest  of  development  of  the  foot,  ia  tire  i 
maiDtained  bj  Meckel,  Saint  Hilaire,  Adams,  Hueter,  and  otUera, 

cordiug  to  these  authors,  since  the  fe 
are  developed  uonnally  at  the  sixth 
seventh  week,  the  fo&tus  has    the   sole 
turned  inward,  and  a  pennanence  of  thii 
position  would  give  rise  to  a  club-fooU 

Cruveilhier  has  denied  this  anato* 
mical  fact,  but  it  is  maintained  by  Martin 
and  others;  and  although  this  theory 
explains  the  deformity  of  varus,  it  is 
incapable  of  explaining  that  of  other 
varieties  of  congenital  talipes.  This 
theory  has  been  modified  so  as  to  admit, 
not  only  the  arrest  of  development  prop- 
erly 80  called,  but  the  malformatioD 
of  the  bone  which  forms  the  skeletoa; 
an  opinion  defended  by  Bouvier,  Bmcher,  Lannelongue,  and  others. 

The  subject  of  the  causation  of  club-foot  has  been  carefully  investi- 
gated by  Parker  and  Shattuck,'  Berg/  and  Scudder/  but  the  subject  is 
still  unsettled,  though  their  investigations  seem  to  point  to  retarded  rota-  ^ 
tion  as  the  immediate  cause  of  the  deformity,  H 

Parker  and  Shattuck  have  called  atteotion  to  the  fact  that  in  anthro- 
poid apes  there  is  an  inward  obliquity  of  tlie  neck  of  the  astragalus,  and 
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Pro.  844.— Serereai  Porei  of  Club-fooC 


yet  no  club-foot  exists  in  these  animals.     To  confirm  this  fact,  Dr,  S* 
G.  Brackett  examined  the  skeletons  of  several  monkeys  at  the  Boston 

I  Brit.  Med.  Jour,,  1886,  vol  U.,  10.  ^  ^ 

*  Archivea  of  Medicine^  N*  T.,  December  lBt»  1882.  1 

'"Boylfiton  Priaa  Essay,**  1887 ^  B<Mton  Med.  and  Surg,  Jounml,  Oou>berS7th, 
1887. 


\ 


CLUB-FOOT. 


Si 


» 


r 


Kalniral  History  Museum,  and  found  that,  in  two  skeletons  of  moiikeys 
examined,  the  angle  of  inclinatiou  of  tlie  neck  of  the  astragalus  was  not 
over  20%  and  in  two  others,  30  '  and  .35 \  The  articular  surface  faced, 
however,  in  each  case,  nearly  directly  forward,  being  set  on  the  neck  at 
an  angle.  The  effect  of  the  inclina- 
tion of  the  neck  was  to  broaden  the 
tarsus  at  this  point,  rather  than  to 
give  any  effect  of  talipes.  Although 
the  anthfoix)id  apes  are  not  club- 
looted,  they  are  quad  rum  ana,  the  toe 
being  prehensile 
and  placed  oblique- 
ly inward,  in  a  bead 
of  being  parallel 
to  the  axia  of  the 
foot  One  feature 
J       I  of  a  varus  distortion 

/'*     I     I        is  present,  and  prob- 
j[  I    I        ably     explains    the 

alteration      in     the 
neck  of  the  astrag- 
alus.'     The  conclu- 
sioji    to   be  derived 
from  all  this  is,  that 
it  may  he  said  that  we  are  entirely  ignorant  of  the  causation  of  club-foot, 
and  unable  to  give  a  reasonably  satisfactory  explanation  of  th©  phenom- 
ena of  its  development. 

Symptoms. 


UU)  'riijj|)eii 
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Club-foot  gives  rise  to  great  inconvenience  in  walking.  In  uncor- 
rected cases,  however,  the  amount  of  skill  and  agility  patients  acquire  in 
locomotion  is  surprising,  even  though  the  deformity  remains  unchanged. 
Bursee  and  callosities  form  over  the  unprotected  portions  of  the  foot,  and 
may  inftauje  and  cause  much  discomfort,  limiting  the  amount  of  the 
patient- a  activity.  A  laxity  of  the  knee-joint  is  sometimes  developed  in 
consequence  of  club-foot,  and  some  change  in  the  shape  of  the  femur  and 
tibia  and  fibula  occurs.  No  alterations  of  importance  of  the  pelvis  take 
place,  though  there  la  unduubte<lly  a  distortion  of  the  head  and  neck  of 
the  femur  which  causes  an  increased  awkwardness  in  gait. 

Although  club-foot  is  not  an  affection  which  interferes  with  activity 
or  usefulness,  the  deformity  is  so  marked  that  it  is  a  source  of  great 
mental  suffering.  Lord  Byron  presents  a  notable  instance,  and  TaUey- 
rand  is  said  to  have  entered  the  church  on  account  of  this  distortion. 


K.  W.  Pjirker  and  Shattiick :  Brit.  Mefl.  Jour.,  May  2'lth,  1884,  p.  m»8. 
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Bieffenbach  states  that  of  all  the  women  treated  by  him  only  ooe  vii 
married,  indicating  that  the  deformity  was  a  great  impediment  tf»  mar- 
riage. 

The  gait  of  these  patients  is  characteriatii*.  In  double  cases  the  feti 
are  lifted  one  over  the  other  aa  a  step  is  taken,  giving  a  peculiar  appear* 
ancej  and  perhaps  suggeating  the  popular  name  of  "reel  "  feet. 

The  distortion  presents  an  inward  twist  of  the  foot,  with  a  depi^ssed 
position  of  the  outer  edge.  The  tendo  Achillis  is  firm  and  hard  tathB 
touch;  the  plantar  fascia  will  be  found  short  and  hard  on  palpatioo. 
The  fro!it  of  the  foot  projects  to  the  inside  of  the  vertical  axis  of  tlie 
leg,  tiie  tendinous  end  of  the  os  calcis  is  raised  and  turned  inward,  the 
leg  is  turned  outward,  and  the  head  of  the  astragalus  and  cuboid  project 
under  the  skin.  There  is  usually  atrophy  of  the  muscles  of  the  leg* 
The  external  malleolus  is  prominent  and  the  internal  malleolus  Tir>fc  raid- 
ily  felt. 

I>IAONOt|]H. 

There  is  no  difficulty  in  recognizing  the  deformity  of  club-foot. 
infancy,  a  true  club-foot  la  sometimes  thought  to  exist  when  the  tr 
is  simply  a  temporary  spasm  of  the  tibialis  muscles  which  turn  the  1 
in.     This  passes  away  in  a  short  time  and  should  occasion  do  anxiety. 

The  deformity  may»  for  practical  purposes,  be  divided  into  threr 
classes. 

First,  —  When  the  foot  can  h*^  lirtiught  nearly  into  a  normal  posttioii 
by  manipulation  with  the  hand. 

Second. — When  the  aKia  of  the  foot  can  be  brought  into  the  line  of 
the  axis  of  the  leg,  but  the  fuot  cannot  be  brought  to  a  right  angle. 

Third, — When  little  altei-ation  can  be  made  by  manual  manipiilation 
of  the  foot. 

The  history  of  the  case  establishes  a  diagnosis  between  the  c^Higenital 
and  non -congenital  forms  of  club-foot.  The  paralytic  form  can  be  reoog- 
nized  by  the  evidence  of  paralysis  of  the  muscles  on  the  anterior  aod 
external  surface  of  the  leg.  Paralysis,  it  may  be  added,  is  the  otilj  eotn^ 
moil  cause  of  acquired  club-foot.  The  severity  of  cases  of  club^-foot  cm- 
not  be  determined  always  by  the  apparent  distortion,  Caaea  reeemfaliDg 
each  other  in  outward  appearance  may  prove  less  or  more  difBcuU  of 
treatment.  As  a  rulej  however,  it  may  be  said  that  the  younger  the 
patient  the  less  resistant  the  deformity,  and  it  is  often  convenient  to 
f3onsider  the  cases  as 

1st.  Infantile— uc\,  infants  in  arms, 

2d,  Walking  cases — i.e.,  cases  in  young  children  in  whidi  the  feel 
havo  been  walked  upon  before  the  deformity  has  been  corrected* 

3d.  Resistant  cases- — i,e,f  those  which  have  resisted  treatmenk  or 
in  which  treatment  has  been  ineflictent. 
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4th.  Neglected  cases,  those  so  neglected  that  but  little  successfiiJ 
treatmetit  has  been  attempted  until  the  feet  have  grown  for  years  m  a 
severely  distorted  poBition. 

Prognosis, 

In  regard  to  the  prognosis  of  the  deformity,  it  may  be  said  that  the 
distortion  does  not  correct  itself,  and  if  left  nncorrected,  remains  the 
most  obstinate  of  malformations. 

The  deformity  in  one  which  is  essentially  curable ,  m  fact,  it  may  be 
said  that  it  is  always  curable,  provided  care  aud  attention  can  be  given 
by  both  surgeon  and  imrse. 

The  amount  of  time  needed  for  treatment  varies  according  to  the 
method  employed.  Formerly  much  time  was  needed  in  the  treatment  of 
inveterate  oases,  but  since  the  introduction  of  open  incision  aud  tarsal 
resection,  when  necessary,  correction  can  be  accomplished  in  a  short 
time. 

In  infantile  cases  the  time  required  for  correctiou  is  relatively  short, 
but  retentive  appliances  are  needed  for  a  longer  time.  In  fact,  it  may 
be  raid  in  general,  the  older  the  cases  and  the  larger  the  foot  the  more 
difficult  the  correction,  but  the  less  the  danger  of  relapse  after  correction. 

Iti  regard  to  the  permaneoce  of  the  cure  and  the  danger  of  relapse,  it 
may  be  satd  that  if  perfect  correction  is  attained  relapse  is  exceptional, 
if  moderate  care  is  used  in  the  employment  for  a  time  of  retentive  ap- 
pliance. 

But  it  must  be  borue  in  mmd,  especially  in  the  case  of  young  chil- 
dren, not  only  that  the  correctioo  must  be  complete,  but  efficient  appli- 
ances for  keeping  the  proper  position  of  the  foot  in  walking  (letentive  or 
walking  appliances  to  be  described)  must  be  worn  until  the  gait  and  atti^ 
tude  are  perfect.     In  club-foot  half-cures  are  practically  uo  cures. 


Treatment, 

Treatment  of  club-foot  necessarily  varies,  in  a  measure,  according  to 
the  patient's  age  and  the  duration  and  nature  of  the  deformity  j  but  it 
may  be  said  in  general  that  the  treatment  should  be  purely  mechanical, 
or  both  operative  and  mechanical. 

The  object  of  treatment  is  the  correction  of  the  distortion  and  the 
retention  of  the  foot  in  a  corrected  jKssition  until  any  return  of  the  de- 
formity is  impossible. 

The  treatment  of  dob- foot,  therefore,  requires . 

1,  A  rectification  of  the  misplaced  bones  and  a  lengthening  of  short- 
ened and  contracted  tissues 
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2.   A  retention  in  a  normal  fiosition  until  the  abnormal  facet  of 
astragalus  and  the  other  tissues  become,  under  the  pressure  of  new  post 
tioD,  norniaL 

The  first  of  these  can  be  done  by  uiecbanical  means,  stretching  i 
tearing  the  ligaments  and  tendons  (forcing  the  foot  into  shape),  or  wii 
the  help  of  tenotomy  or  iacision.     It  may  be  done  gradually  or  quickly. 

The  second  is  purely  a  mechaniciil  problenij  and  the  retentive  applH 
ance  should  be  worn  for  a  longer  or  shorter  time,  according  to  tlie  size 
the  distorted  bone  and  the  amount  of  the  distortion. 

The  rationail  treatment  of  club-foot  is  of  comparatively  recent  date 

Hippocrates  recommended   the  use  of   bandages   and*  appliances 
copper,  lead,  or  leather  secured  to  the  skin  by  means  of  resin.     A 

Bwu  to  the  bandage  and  wtmtid  around  the  foot  at  the  side  of  the  siu; 
"toe  pulled  the  foot  outward  when  tightened.  This  appliance,  it  will  bej 
seen,  resembles  the  one  recommended  by  Barwell.  Cheselden  recom- 
mended a  starch  Imndage,  in  which  the  modern  planter  bandage  finds 
its  prototype.  But  although  some  attempt  shave  always,  m  all  prolK 
ability,  been  made  to  correct  club-foot,  there  is  no  reason  to  think  \h 
in  earlier  times  any  success  followed  these  attempts.  The  custoni 
distorting  tlie  feet  of  Chinese  ladies  is,  according  to  tradition,  a  relic  of 
an  edict  to  render  the  deformity  of  an  imperial  child  less  noticeable  by 
making  the  malformation  common — a  confession  of  the  impossibility  of^ 
cure. ' 

Even  m  later  times,  up  to  the  beginning  of  this  century,  the  twat- 
ment  of  club-foot  had  fallen  into  such  discredit  that  success  was  not  re* 
garded  as  possible.  Lord  Byron,  as  is  well  known,  abandoned  any  at- 
tempt at  correcting  the  deformity  after  being  treated  for  several  tnonthi 
by  Sheldrake. 

At  that  time  the  treatment  was  purely  mechanical,  but  the  introduc*] 
tioa  of  tenotomy  brought  such  apparently  brilliant  results  that  this  p] 
cedure  was  regarded  as  of  itself  a  cure.     So  nnich  did  this  theory  p 
vail  that  mechanical   treatment   caiue  to  be  regarded  as   of   second 
importance — a  view  not  held  or  advocated  by  surgical  authorities  on  th« 
subject,  but  adopted  so  frequently  in  practice  that  many  unsuccessful 
partially  successful  cases  were  to  be  met.     Keceutly,  since  tlie  perfect 
of  the  details  of  antiseptic  and  aseptic  surgery,  more  radical  uieas^ 
have  been  advocated,  such  as  open  incision,  osteotomy,  and  excision  of 
the  bones  of  the  tarsus  in  the  treatment  of  the  most  inveterate  casea 


^This  explanation  of  the  Chinese  eiuiiniu  is  not,  however,  universally  jurt?ept< 
and  the  origin  Is  certainly  obscure.     The  custom  was  present  as  early  as  ihe 
century  a.d,  and  the  defm-niity  la  referred  to  by  tlie  poets  as  l  ml  testing  b^am 
This  idea  became  bo  widespread  tlmt  althongh  in  l«fi4  a.d.  an  edict  wait  publ 
prohibiting  die  practice  of  distorting  the  feet,  owing  to  public  opinion  the  eclici  wsi 
withdrawn.— Pall  Mall  Gaz.,  1880,  p.  1074. 
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In  addition  to  this,  and  in  a  measure  counter  to  this  tendency,  the 
perfection  of  mechanical  appliances  and  of  correcting  methods  in  the  last 
decade  have  made  the  treatment  of  many  forms  of  club-foot  possible 
without  such**  radical  measures,  or  even  in  many  instances  without 
tenotomy. 

It  is  hardly  necessary  to  consider  the  early  methods  of  correction  of 
club-foot,  which,  previous  to  the  time  of  Strome^^er^  were  entii-ely  me- 
chanical. Cures  seem  hardly  to  have  been  attained,  although  some  suc- 
cessful cases  are  reported.  In  all  probability  the  correction  was  incom* 
plete,  and  the  results  to-day  would  not  be  considered  perfect  cures. 

At  the  present  time,  few  procedures  in  surgery  are  as  precise  in  their 
indicatious  and  as  certain  in  their  results  as  the  methods  for  the  correct- 
ing of  club-foot. 

The  correction  of  club-foot  should  be  divided  into  two  steps,  whether 
the  treatment  is  mechanical  or  oj^terative. 

1st.  Correction  of  the  varus  deformity. 

2d.   Correction  of  the  eqiiinus  deformity. 

In  other  words,  the  front  of  the  foot  should  be  twisted  out  and  after- 
ward be  raised.  This  will  be  found  of  practical  importance,  as  the  foot 
is  more  easily  twisted  before  thau  after  the  equinus  deformity  is  over- 
come. In  aiidition  to  this,  as  there  is  invariably  some  alteration  in  the 
facet  of  the  astragalus,  some  mechanical  form  of  retention  of  the  corrected 
foot  is  necessary,  until  the  bone  adapts  itself  or  is  shaped  to  the  normal 
position  and  until  the  muscles  of  the  foot  and  leg,  altered  by  the  dis- 
tortion, recover  their  normal  tonicity.  In  short,  treatment  involves 
methods  of  correction  and  of  retention  of  the  corrected  positioij. 

The  methods  of  correction  are  either  mechanical,  or  a  combination  of 
both  meckanical  and  opevafive  means. 

The  operative  procedures  which  are  to  be  considered  in  treating  club- 
foot are : 

Tenotomy* 

Division  of  the  ligaments. 

Incision. 

Forcible  correction  and  excision. 

Meehanieal  Correct  urn, — The  simplest  method  of  correction  is  by  the 
use  of  the  hands,  and  in  the  case  of  a  new-born  infant  with  club-feet 
the  mother  uiay  be  directed  to  manipulate  the  foot,  and  having  rectified 
the  deformity  by  gentle  force  several  times  daily,  to  hold  it  as  straight  as 
possible  for  a  minute  or  two  each  time.  The  writers  can  record  as  a  clin- 
ical curiosity  the  result  of  a  case  of  congenital  deformity  of  one  foot,  in 
a  child  under  a  year  old,  in  which  the  treatment  was  thoroughly  and  con- 
tinuously carried  out  by  a  nurse  and  mother  alternately  for  three  months. 
At  the  age  of  five  the  child  presented  an  equino-varus  foot  of  moderate 
type  as  to  deformity,  but  severe  as  to  resistance*     In  >valking  the  weight 
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fell  chiefly  on  the  uuterside  of  the  aolej  Ihe  foot  could  be  nearly  brooj 
into  a  normal  position  by  the  use  of  moderate  force,  but  the  deformity 
could  not  be  over-correeted^  and  under  free  uianipul^tion  possible 
from  ansesthesia  well-marked  distortion  of  the  ueck  and  articular  facet 
of  the  astragalus  was  found;  but  the  patient  preijeuted  but  little  notice* 
able  distortion  of  the  bared  and  none  of  the  clothed  foot.  Tenotomy 
of  the  tendo  Acbillis  was  performed  and  the  patient's  walking  was  im- 
proved. 

Another  ready  method  in  correcting  club-foot  is  by  repeated  fixation 
in  a  plaster-of-Paris  bandage,  the  foot  being  held  as  nearly  in  a  corrected 
position  as  possible  at  each  application  of  the  bandage  until  the  bandage 
hardens.  The  bandage  should  reach  above  the  knee,  where  the  limb 
should  be  slightly  bent  to  prevent  the  plaster  bandage  (which  should  l»e 
renewed  every  two  or  three  weeks j  from  rolling  around  the  limb,  and  to 
prevent  the  child  from  kicking  it  off,  This  method  is  chiefly  applicad^Ie 
to  young  children  or  infants  and  can  be  made  eHicacioua. 

In  the  case  of  small  children  with  plump  legs,  and  in  resistant  cases, 
it  will,  however,  be  found  difficult  to  prevent  the  heel  from  being  drawa 
away  from  the  bandage,  and  stretching  of  the  tendo  Achillia  will  by  this 
method  be  tedious. 

This  method  has  the  disadvantage  of  being  tedious,  but  it  has  many 
advantages  in  being  a  practical  method,  readily  applied,  and  not  leaving 
details  of  application  to  the  patient's  parents.  It  is  evident  that  correc- 
tion in  this  way,  if  persistently  applied,  is  possible.  If  the  Chinese*  caa 
produce  an  extreme  deformity  by  bandaging  the  children's  feet,  the  same 
method  could  be  employed  for  the  correction  of  deformity,  but  this 
be  done  only  at  the  expense  of  considerable  time  and  patience. 

Mechanical  (without  tenotomy)  correction  by  means  of  appliance? 
elastic  straps  has  been  successfully  employed  in  very  young  cases. 
method,  however,  requires  much  persistence  on  the  part  of  the  surgeon, 
if  a  perfect  cure  is  expected. 

An  excellent  appliance  for  the  correction  of  infantile  club-foot  haa 
been  devised  by  Beely.  A  slight  modification  of  this  will  be  seen  in  the 
accompanying  pictures  (Figs.  347,  348).  It  is  light,  not  expensive,  and 
can  be  used  very  readily  by  the  mother  or  nurse.  The  method  has  been 
used  by  the  writers  chiefly  in  infantile  cases,  but  it  has  also  been  employed 
in  older  children. 

Two  steel  strips,  of  a  strength  varying  according  to  the  case,  ate  cut 
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*  Descriptions  of  the  method  of  the  Chiueae  have  been  given  from  time  to  tlnM 
by  travellers.  It  would  appear  to  con&iHt  of  tight  bandaging  of  the  focit.  The  b«ml- 
tgea  are  eoaked  in  a  preparation  of  benzoin  and  are  wound  Buccessively  aronnd  lbs 
loot  as  tightly  as  possible.  Tliu  toe^  drop  off  occasionaUy  from  gangrene.  ThetB  U 
gnat  pain  at  UrKt,  bnt  Biibsequently  it  ditnlniabes.  The  process  ia  eontinuiil  te 
ft  year  or  more. 
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of  proper  length  and  connected  by  an  ordinary  joint  allowing  free  motion. 
The  upper  end  of  B  is  connected  with  a  l>ent  strip  of  tempered  steel  long 
enough  to  encircle  half  the  patient *3  pelvis^  a  leather  strap  F  completing 
the  circle.  The  lower  end  of  A  is  bent  so  as  to  pass  under  the  foot,  and 
has  two  buckles,  G  li^  to  receive  adhesive  plaster  on  the  patient's  leg» 
used  for  the  purpose  of  keeping  the  heel  well  in  the  appliance.  A  croas 
steel  strip  />,  padded^  passes  in  front  of  the  leg  above  the  ankle,  and 
with  a  strap  which  goes  behind  holds  the  leg  from  slipping  forward  or 
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Fig.  347.  I'll*.  :*irt. 

Y\m*  JMT  fUHl  aw.— ModlBed  Beely  OomwUnir  At^pUaiK*. 


backward.     A 'steel  rod  €  projects  to  the  outer  side  of  the  foot.     It 

should  be  strong  enough  to  stand  ordinary  strain,  but  soft*tempered  and 
capable  of  being  beot  by  a  wrench  j  it  furnishes  the  point  from  which  a 
pull  upon  the  deformity  can  be  made.  A  small  padded  plate^  I,  protectB 
the  pressure  which  falls  upon  the  side  of  the  astragalus  and  os  calcis. 
The  limb  can  in  thi:^  way  bo  firmly  held  in  the  appliance.  The  child 
capnot  kick  it  olf,  and  there  is  no  pre-ssure  on  the  dorsum  of  the  loot  to 
cause  pain  or  sloughs. 

The  pull  upon  the  fcwit  is  effected  by  means  of  a  strip  or  strips  of 
adhesive  plaster  wound  about  the  foot  at  the  level  of  the  ball  of  the  toes^ 
the  free  end  being  long  enough  to  reach  the  end  of  the  arm  C>  which  can, 
if  desired,  be  furnished  with  a  buckle,  into  which  the  webbing  sewn  on 
to  the  end  of  the  plaster  can  be  buckled,  or  the  plaster  aloue  may  be 
wonnd  over  the  ond  of  the  steel  rod.  If  it  is  desired  to  furnish  elastic 
tension,  elastic  webbing  can  be  uaedj  but  a  continued  pull,  increased  hj 
tightening  as  the  deformii^  is  corrected,  will  be  found  satisfactory. 
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To  protect  the  iusitie  of  the  great  toe  froiii  being  cut  by  the  p^ 
adhesive  plaster,  it  can  be  covered  by  a  strip  of  smooth  leather ;    and  tJ 
prevent  the  adhesive  plaster  from  slipping  back,  a  second  strip  of  pL 
can  be  wound  close  to  the  tirst  ou  the  proximal  side  of  the  foot. 

The  side  arm  C  is  to  be  bent  as  the  foot  is  corrected,  the  end,  bei 
placed  at  the  point  from  which  it  is  desired  that  the  pull  should  cdme. 
If  desired,  the  arm  V  i^au  be  connected  with  the  upright  J  by  meau^  dl 
a  double  screw  joint,  so  tliat  motion  and  dii-eetion  of  the  arm  caji  be  ^f§jA 
nlated  by  key.     This,  however,  increases  the  expense  of  the  apidianot 
without  adding  to  the  eflieiency.     Thorough  abduction  of  the  foot  shoul< 
precede  elevation  or  correction  of  the  rotation.     Instead  of  the  piaster 
pulling  upon  the  foot,  bandages  can  be  used,  baruiaging  the  foot  to  the 
arm  (\     If  holes  are  cut  in  the  stocking  and  shoe  so  that  the  free  ends 
of  iin  adhesive  plaster  may  pass  through,  the  appliance  can  bA  used  uith 
the  patient  wearing  shoes  and  stx>ckings. 

Tht?  efficac}^  of  the  appliance  depends  chiefly  on  the  handiness  u&ed  in 
applying  it.  No  especial  skill  is  required  to  tighten  the  straps;  and 
this  can  easily  be  left  to  the  nurse,  with  the  direction  that  the  side  straps 
should  be  kept  as  tight  as  possible.  The  adhesive  plaster  should  be 
changed  every  three  or  four  days,  and  this  can  be  done  by  the  nurse 
without  ditticulty.  8ome  skill  is  required  in  designing  and  fitting  the 
appliance,  it  being  essential  that  the  foot  and  leg  are  well  held  in  it,  and 
that  the  steel  is  strong  enough. 

Curve fiiott  by  Mettns  of  Strn/is  atid  fft/  an  Ehtstle  Fortt\ — ^The  use 
an  elastic  fone  to  overcome  contraction  t^an  be  ew]>loyed  in  the  correction 
of  club-foot  as  of  other  deformities.  It  has  bet-n  recommended  by  l>avia 
and  Bar  well  and  Say  re. 

Various  appliances  have  lieen  devised  to  employ  elastic  correction,  and 
ou  the  theory  that  the  elastic  force  supplemented  the  w'eaker  muselee^ 
the  method  was  regarded  as  physiological;  but  though  the  method  wilt 
be  found  nf  nso  in  some  of  the  Ht^hter  cases,  yet  it  has  not  seemed  to  the 
writers  superior  to  other  ways  of  mechanical  correction. 

The  amount  of  the  foi*ce  can  in  a  nieasiu-e  be  increased  by  securing- 
the  fo4)fc  to  a  flat  thin  board,  longer  than  the  fuot  and  wider  at  the  otil 
edge,  and  attaching  the  elastic  straps  to  the  farthest  points  of  the  board 
but  even  with  the  advantage  of  mechanical  leverage  thus  obtained  thi 
treatment  dematids  time  and  is  an  annoyance  which  can  be  avoided 
tefiotomy. 

Thomas,  of  Liverpool,  and  Taylor,  of  New  York,  have  both  dt^tngi 
strated  that,  if  the  foot  can  be  prevented  from  twisting  or  rolling  by  an 
appliance,  the  weight  in  walking  in  a  child  of  any  size,  if  thrown  fairl 
u|ion  the  foot,  will  act  in  correcting  the  eqninua  deformity.  To  do 
effectnaJlj  the  knee  shonld  be  kept  from  bending.  This  method  will  n< 
be  etticient  in  cases  of  extreme  equinns,  but  it  will  be  found  a  help 
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i*ases  with  moderate  contraction.  The  same  may  be  said  of  tlie  method 
of  mechanical  stretching  of  the  tendons  by  means  of  appliances  furnished 
with  geared  joints  moved  by  a  key.  More  speedy  and  efficient  means  of 
coneotioD  are  now  available  than  when  tenotomy  was  considered  a  grave 
operation. 

Combined  Operattre  and  Meehankal  Method  of  TreatmetU. — A  com- 
bination of  operative  and  mechanical  methods  of  treatment  is  at  present 
the  most  common  mode  of  treating  clnb-foot  of  all  ages.  The  operative 
interference  most  frequently  resorted  to  is  tenotomy  and  subcutaneous 
division  of  the  fasciie  or  ligaments. 

Ti'Hototnt/. — Delpech,  guided  by  accidental  section  and  ruptures  of  the 
tendon^  was  the  tirst  to  define  the  indicationa  for  &  scientific  tenotomy, 
and  thus  made  an  important  advance  in  the  treatment  of  club-foot. 
Stromeyer,  Bouvier,  Guerin,  Little,  and 
Adams  have  made  the  operation  popvdar 
and  within  the  reach  of  every  surgeon. 

The  tendons  may  be  div  ided  by  enter- 
ing the  tenotome  under  the  skin  and  cut- 
ting the  tendon  fmm  without  inward,  or 
by  passing  the  tenotome  under  the  tendon 
and  cutting  outward.  The  advantage  of 
the  former  is  that  there  is  no  danger  of 
making  through  the  slit  of  the  tendon  a 
large  skin  incision.  There  is,  however, 
dangtr  of  incomplete  cutting  of  the  ten- 
don. Bouvier  calls  the  two  methods  of 
procedure  sub-  and  supratendinous  sec- 
tion, and  according  to  tliis  surgeon  a  choice  is  a  matter  of  indiffer- 
ence, but  the  subtendinous  method  if*  sometimes  to  be  preferred  as 
the  most  simple  in  its  execution  and  one  permitting  complete  section 
of  the  tendon  without  risking  the  akin.  The  supratendinous  method  is 
to  be  preferred  wht^ii  the  tendons  are  not  very  salient,  as  in  young  chil- 
dren, or  in  tendons  close  to  the  bone  or  in  the  neighborhood  of  vessels 
and  important  nerves.  The  tendon  which  is  most  frequently  divided  in 
equino- varus  is  the  ten  do  A  chillis. 

Stfrthnofthe  Ttmio  AchUli4i,^-The  patient  should  lie  upon  hia  face 
and  an  assistant  should  hold  the  foot;  the  surgeon,  having  made  a  longi- 
tudinal fold  of  the  skin,  enters  the  knife  parallel  to  the  border  of  the 
tendon,  passing  the  tenotome  flatwise  between  the  tendon  and  the  skin. 
This  having  been  done,  the  blade  of  the  knife  is  turned  toward  the  pos- 
terior surface  of  the  tendon  and  the  assistant  raises  the  end  of  the  foot 
fio  as  to  stretch  the  tendo  Achillis  slightly*  The  left  index  finger  presses 
on  the  skin  over  the  back  of  the  tenotome,  and  in  this  way  the  sensation 
of  the  cutting  of  the  tendon  can  he  felt. 
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The  only  precautioe  necessary  is  to  be  assured  that  the  tendon 
completely  divided.  When  the  operation  is  done,  the  extravasated  \$U 
is  squeezed  out  of  the  opening  and  a  small  amount  of  aseptic  cotton 
placed  over  the  wound.  The  operation  should  be  done  aseptioaUj  i 
an  aseptio  dressing  applied. 

Section  of  the  Tibialis  Posticus. — Section  of  the  tibialis  p»osticiLB 
done  in  the  following  way:  If  the  muscle  is  divided  in  the  leg,  the  fo 
is  placed  on  its  external  border.  The  surgeon  divides  the  skia  by  means' 
of  a  pointed  tenotojue  2  cm,  above  the  tip  of  the  internal  malleolus  and 
on  a  vertical  line  situated  half-way  between  the  posterior  border  of  thti 
uialleolus  and  the  corresponding  burtler  of  the  tendo  Achillis.  The  teno* 
tome  should  be  directed  perpendicularly  downward  to  the  depth  of  1  or 
1.5  cm.  Then  the  handle  of  the  instrument  should  be  turned  so  as  to 
describe  the  arc  of  a  circle  and  the  tendon  divided  vertically  inward 
This  having  been  done,  the  tenotome  is  withdrawn  and  a  blunt*poiiited 
one  inserted.  This  should  be  directed  so  as  to  pass  behind  and  uudtr 
the  tendon  of  the  tibialis  posticus^  and  then  it  is  suihcient  ta  turn  tho 
cutting  edge  forward  and  to  move  the  instrument  gently  forward  and 
back»  while  the  assistant  at  the  same  time  turns  the  foot  forcibly  in  Ui« 
direction  of  abduction. 

If  the  incision  is  made  too  near  the  malleolus,  the  internal  aapheootti 
Vein  and  nerve  may  be  cut.  If  the  incision  is  made  too  near  the  tendi^ 
Aehillisj  there  is  danger  of  dividing  the  tendon  of  the  long  flexors  of  th« 
toes  and  the  posterior  tibial  artery  and  nerve.  Bonnet  thinks  he  haJ 
wounded  thin  artery  more  than  once,  but  without  serious  injury.  To 
avoid  this  possibility,  Yelpeaii  advised  cutting  the  tendon  of  the  tibialis 
posticus  on  the  foot  from  a  line  extended  from  the  top  of  the  internal 
malleolus  to  the  scaphoiil,  but  this  is  not  easily  done  in  infants. 

The  writers  can  record  the  puncttire  of  the  posterior  tibial  artery  by, 
tlie  point  of  a  tenotome  and  the  formation  of  a  small  aneurism  which 
quired  ligation,  but  caused  no  subsequent  annoyance. 

The  Temhm  of  the  Tihudis  Anticus. — The  tendon  of  the  tibialis  ant 
cus  is  divided  more  easily.     For  this  purpose  it  is  sufficient  to  be  guide 
by  the  prominence  of  the  tendon  put  on  a  stretch  by  abducting  the  footl 
To  avoid  the  wounding  of  the  deep  parts,  it  is  better  to  enter  tlie 
tome  under  the  tendon. 

Divisioji  of  the  Plantar  Fascia* — ^It  is  often  necessary  to  divide  a 
the  plantar  fascia,  preferably  before  division  of  the  teudo  Achillis, 
the  latter  acts  as  a  means  of  support  for  stretching  the  foot  when  tl 
plantar  fascia  is  divided,     The  plantar  fascia  is  divided  in  the 
way  that  the  tendons  are  incised.     The  most  prominent  portion  of  th©^ 
fascia  is  the  point  of  election  for  subcutaneous  incision.     The  fasciap  it 
must  be  borne  in  mind|  is  not  a  narrow  band,  but  a  broad  ligament 
needing  a  long  subcutaneous  inrisinn.     The  tenotome  should  be  inser 
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nn  the  innt?r  side  of  the  sole  nearly  half-way  between,  the  os  calcis  and 
the  ball  of  the  foot,  but  neaivr  to  the  os  calcis.  The  teuotome  is  ti>  be 
pushed  sulKJutaneously  nearly  across  the  sole,  the  edge  of  the  kuife  turiietl 
toward  the  fascia,  and  the  knife  drawn  across  the  fascia,  which  will  be 
felt  to  give  way  as  it  is  divided;  an  assistant  should  make  upward  press- 
ure upon  the  ball  of  the  foot,  in  order  to  put  the  fascia  on  the  stretch. 
As  the  artery  lies  deeply,  there  is  no  danger  of  injuring  it,  if  ordinary 
care  is  used. 

The  tenot^juiea  used  should  be  strong  at  the  neck,  and  the  cutting 
edge  should  not  be  too  long^  as  the  skin  is  necessarily  divided  if  they  are 
too  long  J  a  cutting  edge  is  used  in  operating  on  infantile  eases,  whicli 


/ff 


require  a  much  smaller  ihstrunient.  Tenotomes  shoidd  l^e  iff  two  sorts, 
one  with  a  short,  pointed  end,  for  thrusting  into  the  skin  and  under  the 
tendon,  and  a  blunt-pointed  one  which  can  follow  where  there  is  danger 
of  wounding  ati  artery  by  a  sharp  point.  Curved  tenotomes  are  sometimes 
of  use,  especially  for  divisitm  of  the  scapho- astragal  old  ligament. 

Tenotomes  as  furnished  by  instniment  makers  are  ortlinarily  much 
too  large,  and  though  serviceable  in  myotomy,  are  l>etter  for  tenotomy  in 
children  if  smaller  than  is  indicated  in  the  accompanying  cot.  The  neck 
should  he  strong,  as  the  lireaking  of  the  tenotome  in  the  wound  (an  acci- 
dent which  once  liappened  in  the  experience  of  the  \%Titers)  gives  annoy- 
aiiee. 

The  Jtepuii*  of  l>ivide(l  TeudoH*s, — The  reparative  process  of  divided 
ten  dona  has  been  made  a  subject  of  numerous  investigatkms,  since 
Hunter's  original  experiments  in  17*17,  and  has  been  studied  with  much 
C4ire  by  Mr.  Adams,  and  later  by  Tubby/  When  a  tendon  is  divided, 
the  cut  ends  are  separated  to  a  variable  extent,  depending  ui)on  the  re- 
traction of  the  muscle  to  which  it  L»elongs,  upon  the  position  in  which 
the  limb  is  placed,  and  upon  the  surrounding  attachments  of  the  tendon. 

'«Ort.li.  Surgery,'^  18m,  p.  321. 
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Extending  l)eneatli  the  ends  of  the  tendon  is  its  tvilmlar  sheath  of  con 
live  tissue^  and  it  is  this  which  ehiedy  furnishes  the  reparative  materi; 

The  sheath  becomes  raacular  and  suceulent,  and  after  the  abaorptio 
of  any  Wood  that  may  have  lK?en  effused  within  it,  the  interval   lietween" 
the  divided  ends  of  the  tendons  becomes  filled  with  lynjph,  which  gradu 
ally  becomea  fibrillated  and  fonna  a  firm  bond  of  union  Ijetween  them. 

The  new  material  so  closely  resembles  the  old  tendon  and  is  so  iut 
mately  blended  with  it  that  for  a  time  it  would  lie  difficult  to  distinguia 
them,  except  for  a  certain  translucency  which  ia  possessed  by  the  forme 
and  ia  not  natural  to  the  latter.     By  this  meaiis  the  divided  tendon  is 
increased  in  length  to  the  extent  of  the  interval  by  which   its  euds 
separated,  and  elongation  will  vary  according  U)  the  amount  of  sepai'atio 

If  after  the  operation  treatment  is  carried  out  with  ordinary  care  , 
skill  on  a  healthy  suiiject,  a  perfect,  useful  muscle  of  the  iioriuul   leni! 
is  obtained. 

Adhesions  may,  and  doubtless  often  do,  form  lietween  tlie  divide 
tendons  and  the  surrounding  structure,  l»ut  in  ordinary  eases  they  are  nc 
of  consequence,  for  they  give  way  to  the  maniimlation  of  use  of  the  foot, 
and  do  not  interfere  with  the  function  of  the  muscle. 

Much  undeserved  opprobrium  for  a  time  fell  upon  the  procedure  of 
tenotomy.  In  half-cured  and  relapsed  cases  atrophy  and  functional  disa- 
bility of  the  muscles  will  be  found;  Imt  there  is  no  evidence  to  demon- 
strate that  tenotomy,  when  properly  performed,  exerts  an  unfavorable  in*, 
fluence  upon  the  muscle. 

Ifivi^wnoftheLit^atftenU, — Division  of  the  ligaments  has   been   re- 
garded as  useful  by  many  operators.     Parker  and  Shattnck  have  calk 
especial  attention  to  the  importance  of  this  use  of  the  tenotome. ' 

For  division  of  the  as tragalo- scaphoid  ligament,  the  skin  and  soil 
tiasues  should  be  punctured  down  to  the  Ijone  by  the  insertion  of  tho 
tenotome.  It  should  then  be  inserted  in  front  of  the  internal  malleolus 
and  pushed  directly  to  the  underlying  bone,  and  swept  subcutaneously 
around  the  lK>ne,  keeping  close  to  it.  The  knife  should  be  kept  between 
the  akin  and  ligaments,  and  the  latter  divided  by  a  sawing  motion  of  tJie 
tenotome.  This  division,  if  satisfactorily  and  thoroughly  made,  may 
serve  in  certain  cases  aa  a  substitute  for  the  division  of  the  tibialis, 
tendons. 

The  caloaneo-euboid  ligament  ahould  also  be  divided  in  severe  cases. 
The  tenotome  should  be  inserted  a  short  distance  behind  the  head  of  the 
fifth  metatarsal  bone,  near  the  articulation  of  the  os  calcis  and  cabold, 
which  can  be  felt  on  palpation.  The  sharp-pointed  tenotome  should  be 
inserted  to  the  bone,  and  then  by  careful  motion  the  whole  ligament  ^ 
should  be  divided. 
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^^y^T^he  age  at  whieli  patients  should  be  operated  on  is  a  matter  of  judg- 
ment and  sliould  depend  upou  the  child^s  condition  and  nutrition. 

The  reputed  growth  of  a  child's  foot  is  indicated  by  the  measurementa 
of  Quetelet  atul  Laoger.  A  child  3  months  old  has  a  foot  75  to  iS5  nun. 
long,  at  t>  months  101  mm.,  at  1  year  lo7  mm.,  at  15  months  112  mm., 
}^a^t.  1^1  months  116  mm.,  at  20  moaths  119  nmu,  and  at  21  months  122  mm. 
TJiat  IS  to  aay,  the  foot  inereases  with  less  rapidity  the  older  the  ohild 
fgro^ws,  and  if  the  foot  is  left  to  itself  the  deformity  greatly  increases  m 
the  first  months  of  life.  It  is  therefore  rational  to  claim  that  the  sooner* 
the  foot  is  curl ected  the  better,  provided  the  patient's  general  condition 
is  satisfactory,  and  that  treatmt^nt  is  not  liable  to  be  interrupted  by  inter- 
current infantile  disorders;  practically,  treatment  should  be  undertaken 
^  soon  as  an  infant  is  nursing  well  and  is  m  reasonable  health. 

Subcutaneous  tenotomy  of  all  the  parts  which  obstruct  the  complete 

;  jK^stQration  is  performed.     This  in  most  cases  consists  of  division  under 

van*  anaesthetic  of  the  plantar  fascia,  tlie  tend^ms  of  the  tibialis  anticus 

,  ^d  [K)sticiis,  the  ligament  of  the  scapho-astragaloid  joint,  and  last,  the 

j.tendo  Achillis.     After  the  tenotomy  of  the  tirst  three  the  foot  is  forci- 

l>Iy  corrected  by  t lie  hand,  pnd  a  division  of  the  resisting  parts  carried 

tg  ijifich  a  point  that  the  foot  can   be  easily  brought  beyond  the  normal 

•'plane,  after  which  tenotomy  of  the  tendo  Aehillis  is  done  and  the  foot 

.placed  in  plaster. 

These  plaster  bandages  are  left  on  tor  an  interval  of  from  ten  days 

,,J^rtktee  or  four  weeks.     In  case  the  restoration  has  not  been  perfect,  as 

i  sometimes  happens  with  more  resistant  feet,   it  is   well  to  remove  the 

plater  at  the  end  of  ten  days  or  two  weeks  and  apply  the  shoes  (to  be 

-tlescribed),  reapplymg  the  apparatus  every  two  or  three  weeks.     In  this 

way,  before  complete  consolidation  has  taken  place,  a  certain  amount  of 

gain  can  be  madt*  and  over-correction  be  obtained  at  the  end  of  a  few 

weeks  which  at  first  was  impossible.     If,  however,  the  restoration  has 

be«n  complete  it  is  better  to  keep  the  bandages  on  for  from  six  to  twelve 

weehks  in  order  that  the  foot  may  not  be  disturbed  from  its  over-corrected 

position.     When  the  bandages  are  removed  great  care  should  be  taken 

that  the  foot  is  not  allowed  to  drop  from  its  over-corrected  position,  and 

■  thus  make  traction  on  the  ligaments  and  soft  parts  in  which  contraction 

IS  ^^sired. 

,  r  When  the  plaster  bandages  are  removed  a  retention  appliance,  to  be 
described  later,  is  to  be  used  so  long  as  there  is  any  tendency  to  an  mcor- 
p^gt  position. 

',.;>  The  permanence  of  the  correction  ilepends  on  the  establishment  of 
an  accurate  balance  of  the  antagonism  of  muscles  and  other  sqft  parts 
when  the  foot  is  m  normal  position.  The  after-treatment  by  retention 
must  be  persisted  in  until  the  child  is  able,  without  special  effort,  to 
walk  with  the  foot  in  a  natural  position,  otherwise  a  relapse  will  occur. 
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In  resistant  cjtses  the  followmg  radioal  measurea  have  been  euipli^ed: 

1st.  Opeji  meision. 

2d.   The  use  of  extrt^mt^  forre, 

3d,   Tarsal  osteoroiiiy. 

4tli,   Tarsal  resection. 

The  chief  (li^i^uUy  is  in  obstiDate  cases  to  stretch  the  contracted 
tissue  on  the  concave  side  of  the  distortioo.     Acting  on  this  belief.  Or. 

M,  l*help8  has,  by  a  direct  open  incision  on  the  inner  and   plantar 
trfaee,  carrected  severe  cases,  and  ha-s  favored  this  method  of  treatmeut 

Tlie  advsLiitage  of  open  incision  in  club  foot  is  the  facility  of  compleU 
and  thoroujifb  division  of  all  the  soft  tissues  to  thts  bone.  The  method  hj 
whieh  this  is  done  is  as  fullows.  The  skin  is  diviiled  along  the  inner  aid 
<it  the  foot,  from  the  tip  of  the  malleolus  well  down  un  the  inner  edge  of 
the  first  metacarpal  bone.  After  the  skin  is  incised,  tJie  other  tissues 
are  cut  with  care^  using  a  director  if  necessary.  The  in9€rtiou  of  the 
tibialis  tendon  is  found  and  cut  across.  The  artery  can  be  spared  by 
careftil  dissection,  but  if  necessary  it  can  be  divided  and  tied.  Th« 
plantar  fascia  oo  the  sole  of  the  foot  should  be  divided  by  tlie  use  of 
tenotome,  or  long  thin  knife,  A  cross  incision  toward  the  sole  of  the 
foot  from  the  middle  of  the  long  incision  is  sometimes  necessary ,  but  it 
IS  desirable  to  avoid  this  if  possible.  A  triangular  incision  Instead  of 
the  cio;3S-cut  of  the  skin  and  fascia  is  recommended  by  tfonas*  tc>  di- 
minish the  gap  after  correcting  the  fcxit. 

Even  if  tenotomy  and  thorough  open  incision  are  done  a  certain  amotiBt 
of  resistance  remains  from  the  interosseous  ligament  connecting  the  tarsal 
bones.  Considerable  force  is  often  necessary  to  bring  the  foot  into  an 
over-corrected  position-  This  can  be  done  either  by  manual  force  or  by 
the  aid  of  mechanical  force.  Several  wrenches  for  this  |mrpos;e  have  l^een 
devised;  that  of  Thomas  is  the  simplest  and  is  sufficiently  efficient  when 
no  bone  obstruction  exists.  The  foot  is  then  brought  into  as  normal  a 
position  as  possible,  thorough  aseptic  dressings  are  applied,  and  the  foot 
IS  then  tixed  m  a  pi  aster -of- Paris  bandage  i^adiing  above  the  knee  and 
holding  the  well-padded  and  aseptically  dressed  foot  in  an  over*eorracted 
jiosition.  If  the  dressing  is  provided  with  efficient  protectors  and  suffi- 
cient dressings,  no  change  in  the  bandage  need  be  made  for  a  fortnight  or 
longer,  if  necessary,  however,  a  window  can  b©  cut  in  the  plaster  over 
the  wound  and  tlie  dressings  changed.  After  the  plaster  of  Paria  ii 
discarded  the  retention  shoe  is  to  be  worn. 

Ol  this  method  it  may  be  said  that  healing  by  organized  blood'  clot 
is,  to  those  who  are  proficient  in  aseptic  surgery*  almost  certain,  and  tlm 
method  is  therefore  free  from  danger. ' 


4 


I 


'Jonas.  Annals  of  Surgery,  April,  1807,  440. 
^Phillipson'  Deut  Zeilschr.  1  Ctiir,,  xxvili. 
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Iq  applying  the  bandageB,  it  is  of  course  important  that  the  foot 
should  be  held  in  a  corrected  position,  or  an  over-corrected  position,  until 
the  plaster  becomes  hard,  as  no  further  correction  can  take  place  under 
the  bandage.  In  tlie  niajorit}'  of  cases  perfect  correction  or  over-correc- 
tion is  passible,  and  the  foot  can  be  held 
in  proper  position  for  the  application  of 
the  fixation  bandage  without  much  force. 

KranBS,  as  an  aid  to  support  by 
plaster  bandages,  makes  use  of  a  wooden 
sole  plate  with  a  steel  upright  on  the  in- 
ner side  of  the  leg  and  an  arrangement  for 
increasing  the  pressure  iov  the  inner  side 
of  the  metatarsal  and  great  toe.  The  appli- 
ance is  covered  with  thick  felt,  and  the  foot 
and  ankle  are  secured  to  the  wooden  sole  fi^j.^^i.-fmh  »iff..rv  rnTTt^unn, 
plate  by  means  of  a  p!  as ter*of -Paris  liand- 
age  applied  over  a  stoi*king,  and  withont  muclx  cotton  applied  to  the  foot. 

The  writerii  would  agree  in  the  statement  that  forcible  rectification  is 
able  to  correct  and  cure  the  severest  forms  of  club-foot,  but  they  have 
found  mechanical  correction  more  reliable  than  simple  manual  force. 

The  accompanying  cuts  (Figs.  352,  3^Jt^^  and»^54)  indicate  relapsed  and 
resistant  cases  of  congenital  club-foot.     The  boy  was  fourteen  years  of 
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Frr..  35if.— Foot  befo«*  t'orrection. 


FlH.  353.  Yui,  -m. 

Figs.  353  and  354-— Foot  lifter  rorrTw-tlon 


age;  the  foot  was  corrected  at  one  sitting,  necessitating  the  use  of  a 
plaster  bandage  to  the  corrected  foot  for  two  months.  A  walking  ap- 
pliance was  furnished  and  no  further  treatment  other  than  occasional 
inspection  for  six  months  was  necessary,  and  the  cure  had  remained 
permanent  when  last  heard  from,  three  veara  later. 
26 
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sion  will  be  sufficient  to  overcome  the  deformity,  but  in  the  more  resisl* 
aut  cases  cliauges  in  the  shape  of  the  tarsal  boues  forming  the  medio- 
tarsal  joint  prevent  perfect  cure,  and  operation  upon  the  bones  Is 
necessary. 

Mxcuiion  of  the  Tarsus,* — Dr.  Little,  of  London,  was  the  first  to  sug- 
gest removal  cf  a  portion  of  the  tarsus  (the  cuboid  bone)  as  a  means  of 
shortening  the  treatment  in  ** inveterate  varus/'*  This  was  done,  in 
1864^  by  Mr.  Solly,  of  St,  Thomas'  Hospital,  at  the  recommendation  of 
Dr.  Little;    the  result  was  less  successfiil  than  wao  anticipated,  owing, 


■WollI  uses  the  si Ucaiu  bandage  m  a  walktnf^-appUance,  but  it  ia  okaniffliUjr 
more  cambersome  ftiad  unEiglitly,  and  therefoTQ  less  useful,  than  the  Taylor  vnmashoe. 
«H.  A.  Wilson:  (»rth  Trans.,  vol.  vi.,  159. 
%ii  pracLical  Observations  on  ihe  Treatment  of  Club-Foot,"  third  edition,  pt  306^ 


rio,  868.— Rwult  Twn  YeAi«  ftfter  A pjniml uh  wilh  L^fl  Ofl     tiiri  tit  luirteen.    Reslitant  club-foot. 


which  he  had  imsuccessf  iilly  excised  tlie  astragalus'  and  a  portion  of  the 
external  malleolus.  Yerbelzi  succeasfylly  dissected  out  the  astragalus  in 
a  case  of  coogenital  club-foot  in  a  child  five  and  one-half  yeara  old/ 
The  exact  details  it  has  not  been  possible  to  find, 

Mr.  Lund  showed  before  tho  London  Clinical  Society  a  case  in  which 
he  had  successfully  removed  the  astragali  in  double  congenital  talipes. 
The  boy  was  able  to  walk  about  readily.  The  astragalus  was  excised 
(after  an  incision  through  the  Boft  parls)  by  means  of  a  gouge  and  a 


'  Adams-  "Club-Foot,'* aocond  edition,  Philadelphia,  p.  251. 
«  British  Mwlical  Jounml,  Octolx?r  lOUi,  1872. 
»New  York  Medical  Record,  July  14t!i,  1877. 
*CeutralbUit  f.  CHirnrrjie,  N  .  24.  1R77. 
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short  curved  htx>k^  witli  a  cutting  edge  on  its  concavity.      M"r,  Thocnai 
Smith  and  VvoL  John  Wood  have  also  perforued  the  operation  8UOO610* 

Cl  It 


Tin.  fHitT.—AJln  nf  M^^lu-lAraaJ  Jaini  In,  cr.  Club-foot:  &,  normfil  fiM»t;  r.  rlub-fooC  partly  corrMte^ 

fully/    Mr.  Davy*  operated  in  three  cases  by  removing  simply  the  cuboid 
bone^  and  in  three  cases  by  excising  a  wedge-shaped  piece  from  the  imrmi 


¥Ui.  im.  FIG.  330, 

FIO. 866.-^1  mi^rliit nf  f iicit  ut  n  (.'bllil  StLUma  Years  f ^Id.    IrtMiUHJ  v.h*m ud*? yetr  (M  for  c 

Fio,  8M.— Imiinnl  of  Nunnal  FooL 


>  Lancet,  March  leUi,  1878,  p,  380, 

''Lancet,  February  14th,  1HS8;  Lancet,  Mardi  lOtli.  1H78,  p,  .'IH^ ;  Brltlili  M« 
cal  Journal,  December  15tb,  1877. 
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arch.  Death  from  septiciemia  cx?€iirred  ia  one  case.  In  the  othera  re- 
covery took  place,  and  from  the  report  the  cases  progressed  favorably, 
Davies  Collej  operated  hy  resection  of  the  tarsal  Vioiies  on  a  child  twelve 
years  old;  ten  days  after  t)ie  operation  on  the  second  foot,  and  twelve 
weeks  after  the  first  operation,  the  patient  was  able  to  walk  abont  with* 
out  any  apparatus.  Two  inooths  later,  wlien  re-exanuued  (no  apparatus 
having  been  worn  in  the  interval),  the  foot  was  found  in  good  position, 
the  lyoy  treading  on  the  whole  of  the  sole.  The  patient  could  walk,  hop, 
and  jump.     Six  months  later  he  was  able  to  walk  eight  nules,* 

Konig,'  Eupprecht/  Meiisel/  and  others  report,  respectively,   three, 
five,  and  five  operations  of  resection  of  the  tarsus  for  severe  club-foot. 


rr*j.  aai^Fniiii  PtniUigmplj  tif  ii  vvomiiii,  Thirty-Ov*?  Veui^  Old,  ^iiffertoar  tmm  Omg**aitMl  riutvfoot. 

All  are  mentioned  as  successful  with  the  exception  of  one  under  the  care 
of  Konig,  in  whitdi  death  occvirred  ten  days  after  the  operation.  At  the 
autopsy  it  was  found  that  the  |*atient  had  been  snifering  from  ulcerative 
endocarditis,  with  valvular  disease  of  tlie  heart,  and  with  pathological 
changes  in  the  lungs/ 

The  methods  intrmiuced  may  be  grouped  as  follows: 

1.  Removal  of  the  cuboid  alone. 

2.  Kemoval  of  tlie  astragalus  alone. 


•Medico-CJiirurgical  Transactions,  fiecond  seri©B,  vol.  xliii.^  1877 

»CetitralblaiL  f,  Chirurgie,  1880,  No,  13. 

*rbid.,  March  lilih,  ISm, 

*  Central  blattf.  Cliirurgie,  No,  H,  1880, 

»Poore:   Animls  of  Surft'r>%  JItircli,  1880.  p,  20fl. 


Iiut  slightly  liistcirted,  and  the  chief  distortion  of  the  astragalus  is  ail 
medio-tarsal  articylation. 

A  wedge-shaped  exciHion  of  the  tarsus  sacrifices  Imne  UQiieoeBsarily 
and  13  therefore  unscientific,  and  osteotomy  of  the  lower  end  of  the  tihia 
and  hbula  is  neither  sufficient  nor  scientific.  Correction  by  wedge*sbaped 
restictinu,  however,  and  also  by  removal  of  the  astragalus  can  give  satis- 
factory, tfjough  not  jierfet't  results. 

The  illustration  represents  a  satisfactory  result  j  the  condition  prior  to 
operation  in  tlie  instance  of  a  boy  of  fourteen  is  indicated  in  the  drawing 
from  the  casts  2  and  4  (Fig,  373K  and  the  result  of  the  operation  by  drawing 
from  the  casts  1  and  3.     Botli  feet  were  operated  upon  and  the  functiciiiil 
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TesQ]t  may  be  determined  by  the  illustration  reprod titled  from  liie  photo- 
graph (Fig.  373).     It  may  be  added  that  the  hoy  was  seen  at  tho  agt^  uf 
nineteen  and  had  been  able  for  several  yeara  to  engage  in  an  active  oc- 
cupation, and  was  ahleto  walk  without  cane 
or  ankie  appliance  ^ve  or  ten  miles, 

Astragaloid  Osteotomy, — An  examination 
uf  the  anatomy  of  resistant  club-foot  shows 
that  the  facet  of  the  astragalus  in  the 
astragalo'scaphoid  articulation  is  on  the 
side  instead  of  in  front.  There  is  also 
Bomo  obliquity  of  the  neck  of  the  astraga- 
lus. If  this  obstruction  of  the  bone  can 
ha  corrected  and  the  front  cjf  the  foot 
brought  into  place,  tlier©  would  he  no  tend- 
ency to  relapse. 

It  is  essential,  in  every  inveterate  case 
of  club-foot,  that  if  the  foot  is  to  be  un- 
folded^ the  shortened  tissues  in  the  arch  of 
the  fotit  and  in  the  inner  side  of  the  foot  be 
stretched,  ttiru,  or  divided.  This  can  be 
done  safely  by  means  of  tenotomy,  forcible 
stretching,  or  open  incision  j  hut  the  de- 
formity of  the  astragalus  still  remainB.  In 
many  cases,  even  if  somewhat  resistant,  if 
the  deformity  is  rectified  and  the  foot  held 

a  sufficient  time  in  the  proper  position,  and  a  propter  walking  shoe  ust^d 
for  a  year,  a  new  facet  of  the  astragalus  will  W  formed  and  a  cure  pfT<*nt- 


Fio,  3iU    s.li'  hiii^rliit  or  8H!nfi 


Fia.  369.— Froui  Pbf>toprrttplJ  vttu*r  llemovn)  of  A,<«tmimttis. 
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foot  stretched  and  manipulated  into  as  nearly  normal  a  position  as  possi- 
ble. An  incision  through  the  skni  is  made  from  the  tip  of  the  iiialieohis 
to  the  inner  *ide  of  the  head  of  the  first 
metatarsal,  which  will  l)e  fonnd  in  severe 
eases  close  to  tlie  malleolus.  The  incisioa 
is  close  to  and  nearly  parallel  to  the  tilnalis 
antieua  tendon,  and  hi  the  direct  ion  of  the 
metatarsaL  The  incision  should  he  jnade 
to  tlie  bone^  and  the  foot  straightened,  as 
the  metacarpal  hone  la  separated  from  the 
malleolus.  The  scajihoid  will  he  seen  he- 
fore  the  astragalus  is  encountered,  if  tlie 
deformity  is  great,  and  it  will  he  first 
witiun  the  reach  of  the  knife  in  all  cases. 
If  the  foot  is  still  further  stretched,  the 
scaphonl  liegiiig  to  uncover  tlie  side  of  the 
astragalus,  and  the  neck  of  the  astragalus 
is  seen  J  a  small  osteotome  is  entered  aud 
placed  upon  tiie  neck  of  the  astragalus,  to 
the  proximal  side  of  the  scaphoid  articula- 
tion,  and  the  neck  of  the  astragalus  divided 

or  nearly  divided.     The  foot  is  then  forcibly  ^     .^^    ^  ,    ,     ^  .    , 

•^  ■'  Fig.  ii70,-Hyie  liii  print  of  fitse  nf 

Straightened,  and  the  neck  of  the  astraga-       <iiib-f<«3t  cormiwi   hv  TiMioixnnv, 
lus  unchiselled  is  fractured.     Tlie  result  is       :^TSt^tT"''  """"  '"*"" 


I 


Sifi-  an.— tiujirtni  of   Left  FmH  bcfnn*  0|»ef^       fig.   .TT*.*,- 
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similar  t  j  tliat  in  Macewen's  operatiiui  for  knock-knee,  and  the  dist 

at  the  neck  cf  the  astragalus  ij  removed*     It  u  manifest  that  the  line  oi 

section  cf  Iho  bone  at  tho  neck  of  the  astragalus  should  l>e  trans verae  ti 


r It)  HTn  ^Dimwo  rrocQ  Oum  befoiv  aod  aOer  Esddou.    2  and  4,  Btkm  esdik»ci ;  I  im^  a.  ttAar 


^  374,-*Imprlot  ol  lUfftit  Foot  f  Congenital  Qub-       no.  aT^-lmiwlof  c^f  RJirbt  Fool  mtlee  Qp 
fool)  before  OpeimUon.  OiUiOiumr  of  neck  of  ifltra^piius  «ad  o«  i 


CLUB-FOOT, 


411 


the  axis  of  the  bone,  and  at  such  a  plane  that  when  the  eqtiinua  deform- 
ity is  corrected  the  resulting  gap  at  the  sectioa  should  not  be  greater 

thao  necessary.  Strict  asepsis  is  essential. 
The  foot  should  be  fixed  in  a  corrected  po- 
sition, A  wedge-shaped  resection  of  the 
neck  of  the  astragalus  through  a  skin  in- 
cision in  the  outer  and  upper  surfaco  of  the 
foot  haa  been  performed,  but  linear  oste- 
otomy would  seem  to  be  preferable. 

Osteotomy  of  the  Ilea d  nft ho  Os  Calcts. 
— The  relation  of  the  cuboid  tt)  the  os 
calcis  is  frequently  masked,  lying  deeper 
than  that  of  the  scaphoid  and  astragalus^ 
and  it  may  in  treatment  Ixi  but  partially 
corrected.  The  distortion  of  the  os  calcis 
at  its  anterior  aspect,  if  not  corrected,  in- 
creases and  forms  an  obstacle  to  the  com- 
plete restoration  of  the  cuboid  to  the  normal 
position,  although  the  rest  of  the  deformity 
may  have  been  corrected. 

When  the  cuboid  is  cartilaginous  and 
the  ligaments  are  well  stretched,  the  de- 
fect at  the   anterior    portion    of    the    os 
^Icis  can  b«  ovei-come  by  forcibly  correcting  the  foot  and  retaining  it  in 


Wio,  37a,— Iroprfot  nftor  Ost**oknn7  of 
heck  of  Os  CiiTcte  iLOil  AsKmuIiim. 


..^- 


-'-A_ 


) 


Fto.  SffT.— From  Photogmrvh  t*fore  Op€r»- 
tJon  In  a  Boy  ol  Twelve, 


Pio.  378. — Same  Cbsb  after  Uie  Opemdon.,    Osteotoizkr 
of  nedi  of  aBtmgalus  and  00  caldik 


the  corrected  position  by  means  of  a  plaster-of-Paris  bandage,  care  being 
ta.ken,  however,  that  the  cuboid  be  restored  to  place,  and  in  time  it  will 
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be  found  that  tlie  cartilaginous  abnormality  in  the  shape  of  the  oa  c^lcU 
is  gradually  changed  under  corre<?ted  pressure. 

When  distortion  of  the  head  of  the  os  calcis  is  great,  no  amount  of 
niecbanical  treatment  can  overcome  the  obstacle,  if  it  ia  of  bone  and  if 
the  ligameota  are  strong,  binding  the  bones  in  a  distorted  position,  II 
is  manifest  under  these  circumstances  that  the  rational  treatment  ii  a 
removal,  not  of  the  astragalus  or  cuboid,  but  of  a  part  of  liie  projectiiig 
portion  of  the  head  of  the  os  calcis  (Figs.  371,  372,  374,  375), 

The  operation  is  not  a  new  one,  but  some  uf  the  details  are  iMJt  s<g 
generally  known  as  is  desirable.     After  complete  stretching  or  division 


Fk*.  117!*.— Frutti  rijotojfniiil*  Twu  Vfaiimrter  Tarvai  Reswtion, 


by  tenotomy,  foroe,  or  open  incision  of  the  contracted  tissues  on  the  inn€ 
and  under  side  of  the  foot,  tendons,  ligaments,  and  fascioe,  if  it  is  founii 
that  the  front  of  the  foot  cannot  be  brought  to  a  perfectly  correcteti 
over-fH)rreeted  position,  an  mcision  should  be  made  on  the  outer  side 
the  foot,  passing  from  behind  the  external  malleolus  forward  and  dowtt'> 
ward*     The  incision  should  be  a  curved  one,  and  the  chief  convexity  I 
should  be  at  the  forward  portion  of  the  os  calcis.     This  incisiitn  should 
reach  to  the  bone,  and  should  expose  the  peroneal  tendons.     These  can  - 
either  be  drawn  to  the  side,  or  divided  to  be  stitched  later.     The  upper  I 
])ortion  of  the  incision  should  reach  behind  the  external  malleolus,  and 
should  extend  far  enough  up  to  allow  sufficient  retraction  of  the  flap  toj 
give  room  for  the  osteotomy.     After  the  bone  has  been  reached,  the  peri- 
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osteum  divided  and  pushed  aside,  an  osteotome  should  be  inserted  far 
enough  back  to  remove  a  sufficient  amount  of  bone.  The  direction  of 
the  insertion  of  the  osteotome 
should  be  such  as  to  allow  the 
placing  of  the  cuboid,  after  the 
bone  has  been  removed,  in  a  nor- 
mal position.  This  step  of  the 
operation  requires  some  nicety  and 
judgment,  as  it  is  of  importance 
that  the  front  plane  of  the  bone, 
after  the  wedge  has  been  removed, 
should  be  in  the  direction  of  the 
normal  facet  of  the  front  of  the 
OS  calcis.  A  wedge-shaped  por- 
tion of  bone  should  be  removed 
from  the  anterior  and  outer  part 
of  the  OS  calcis,  and  the  cartilagi- 
nous ends  saved  in  order  to  allow 
a  proper  amount  of  motion  be- 
tween the  cuboid  and  the  os  calcis 
after  recovery.  The  wedge- 
shaped  portion  of  bone  that  should 
be  removed  should  be  ample  and 
enough  to  allow  the  replacement 

of  the  front  of  the  foot  in  a  normal  or  over-corrected  position  and  the 
restoration  of  the  proper  direction  of  the  os  calcis. 

The  wound  should  be  carefully  washed  out  to  remove  any  fragments 
of  bone  that  may  have  been  left,  and  subsequently  stitched  -,   the  tendon 


Fig.  380.— Drawn  fn)m  Photograph  after  Opera- 
tion. Double  oeteotouiy  of  neck  of  astragalus  and 
OS  calcis. 


Fiu.  381.-.!,  Diagram  of  Half-circle. 


Fro.  388.— C,  Sole  Plate. 


of  the  peroneus  longus,  if  divided,  being  stitched.  The  foot  should  then 
be  dressed  with  proper  dressings  and  fixed  in  an  over-corrected  position 
by  plaster  bandages  according  to  the  ordinary  rules  in  oftfceotosny. 
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Whether  this  operatioa  should  be  done  in  connection  with  an  oste- 
otomy of  the  neck  of  the  astragalus,  antl  with  an  open  incision  at 
flame  sitting,  is  a  matter  of  judgment  in  each  case. 

Imperfect  results  are  due  to  neglect  of  thorough  asepsia,  failure  to" 


Fig*  383.  -Lever  CorrecUoQ  A pparatua  (Applied), 


Trf^ 


1         I 


remove  a  sufficient  amount  of  bone,  failure  to  remove  it  in  such  a  direc- 
tion as  to  cure  the  deformity,  and  lack  of  care  in  placing  the  foot  in  aco«^ 
rected  position  after  operation. 

Plaster  bandages  should  be  applied  from  the  toes  to  above  the  knee, 
which  is  slightly  flexed,  to  secure  the  bandage  from  twisting.  Wliile  the 
plaster  is  hardening  the  cuboid  is 
pressed  upward  and  outward,  and 
the  front  of  the  foot  pressed  out- 
ward and  upward,  counter  press- 
ure l>eing  applied  ou  the  astraga- 
lus on  the  outer  and  upper  side, 
and  the  03  calcis  twisted  into  its 
normal  potsition. 

Treatment  can  be  carried  out 
with  a  plaster-of'Paris  bandage 
until  the  foot  is  thoroughly 
healed,  and  also  until  locomotion 
has  been  re-established/ 

Walking  Ap/jlianceSf  Retetitive 
Appliances*  —  Whatever  method 
of  treatment  be  employed,  some 
form  of  appliance  will  be  needed 
after  correction  to  retain  the  tar- 
sal bouea  in  proper  position  until 
the  muscles  and  ligaments  have 
adapted  themselves  to  the  normal 
position,  and  until  articular  facets 
have  been  formed  in  the  proper  direction,  or  the  astragalus  and  oa  caldT 
have  assumed,  under  altered  pressurei  a  relatively  normal  shape.     It  j 


Fia.  884.— From  Pbotogimpb  afler  1 
tni^ui  oi  Left  rooL 
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maBifest  tbat  a  retention  appliance  is  needed  for  a  shorter  time  after  os- 
teotomy is  correctly  performed  than  after  other  methoda  of  correction* 


\ 
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Fio.  383.— CbngeniCal  Clt]b-/oot 


Fio.  838.— Ttte  Jame  Cuse ;  Result  oC  TreaCmeaU 


The  corrected  foot  tends  to  rela^a^  in  two  directions— inversion  and 
elevation  of  the  heel.  If  this  ia  unchecked  and  walking  is  done  in  im- 
proper  attitudes^  hurtful  pressure  and  strain  fall  upon  the  bones  and  liga- 

tments  of  the  foot,  and  relapse  takes  place.     This 
(/if^^^^^^X        should  not  occur  if   proper  retention  and  walk- 
^-^____1  *   Xj)       ing  with  a  proper  attitude  of  the  foot  are  cared 
)(''''^lZ~Jyf/  ^3   these   appliances   are  to  be  worn  a  long 

tI^ — *-— /^   I  time,  they  should  be  light,  readily  adjusted  by 

V^^^J    /  the  nurse,  not  unsightly,  and  in  no  way  limits 

J-^     "^  ing  locomotion,  walking,  or  running.     The  l^est 

^TLTJ  *'^  worn  within  the  shoe. 

p  — -J  The    length   of    tiijie 

r_.ZlJ  during  which   the  appli- 

t— J  ance  is  needed  in   after- 

jf^iS^  treatment   varies  and   is 

j(/^^^i>^  ^^  general  in  inverse 

%^Vy<^^v  proportion  to  the  size  of 

Cv/lL__\i^L — _^         |.^g  ^^^^  ^P  ^^  difficulty 

of   correction,   iafauts  in 
arms    needing    a    reten- 
tion appliance  relatively 
longer  than  is  necessary  in  adult  cases,  in  which  if  correct  gait,  with  proper 
weight  bearing  upon  the  aole^  is  secured  for  a  few  months  relapses  are 
not  to  be  expected. 


J 


A 
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no.  387.— The  Sarat*  Custj, 
wIUj  AppUttnce  for  Cwnec' 
tlon- 


Fio.  386.— Sole  of    fJorroctad 
Foot. 
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It  is  unnecessary  to  describe  all  the  various  retention  appliances  tbat 
have  been  used.     Mention  will  here  be  made  of  one  which  has  been  found 


Kiii.  IlfiW,— ('lnli-(cK>t  Shw,  from  Front  and  Bai'k.    AitowmsIiiiw  dlivrtionof  toroeezertml  bjr  (train. 

of  service  in  the  writers'  exjjerience,  after  a  careful  trial  of  the  usual 
varieties  of  ai)i)liances  designed  for  the  purpose. 


a 


PQ^ 


m 


Fia.  300.— Details  of  Construction. 


It  is  to  be  remembered  that  a  retention  shoe  should  be  as  little  un- 
sightly and  cumbersome  as  possible,  should  allow  the  motion  of  the  foot 


needed  in  correct  walking,  but  .should  prevent  inveraioB  uf  the  froufc  of 
the  foot  or  raising  of  the  heel  and  inner  edge  of  the  foot.  As  in  some 
instances  the  appliance  is  to  be  worn  fox-  some  time,  it  is  convenient  to 
have  it  worn  inside  of  the  shoe,  and  fche  appliance  is  lem  unsightly. 


FlO.  8JL— Inner  uinl  i  mwr  Vi4*\v». 


U  is  to  be  remembered  that  in  all  appliances  it  is  uecedsary  that  the 
pressure  preventing  a  faulty  position  of  the  foot  should  Im^  applied  pre- 
ci^iely,  pressing  th**  front  ctf  the  foot  and  tip  of  the  IippI  nutward,  the 


Tbe  flolo  it]ikU>  appHf^U  imil  tin*  t<^l  strappiwl  u>  iht^ 


Flu.  ;io;i.— TUi<  IpjiKtit  Urougbi  tutu  PlAoe  tnd 
ActlEMT  iw  tt  Lf»vpi%  Til  mint?  lln^  Fixit.  tn  rheOiit*»r 


^ 


front  of  the  foot,  especially  the  outer  edge  including  the  cuboid,  upward, 
and  the  back  of  the  foot,  Le.,  the  end  of  the  os  calcis,  downward,  and  the 
outer  dorsum  of  the  foot  inward. 

Inward  pressure  should  be  exerted  upon  the  outer  edge  of  the  front  of 
the  08  calcis  and  astragalus,  and  not  upon  the  cuboid,  as  is  too  commonly 
done  in  ineihcipnt  apparatus.     As  the  latter  bone  is  in  front  of  the  medio- 
27 
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tarsal  joint,  inward  iiresaure  u]hiu  it  not  only  fails  to  c?orrect  tb©  de- 
formity but  tends  to  iticreaae  it.  This  explains  the  oet-urrence  uf  makuy 
relapses. 

The  apparatus  (Figs.  ,SH*J-,31)4),  which  is  a  moditicatioa  of  Taylor's 
varus  a  hoe,  consists  of  a  sole  plate  small  enough  to  lit  in  a  shoe  aecoii^ 

with  a  jointed  upright  furni^ed 
with  a  stop  to  prevent  the  plat4* 
from  dropping  into  the  equiniui  po- 
sition* 

The  foot  is  seeiired  to  the  plale 
by  means  of  a  strap  which,  Bwmei 
to  the  inner  side  of  the  plate^  paaMs 
frntn  the  inside  of  the  great  to 
obliquely  to  the  outside  of  the  fimx 
so  as  to  press  upon  the  anteriorcrotef 
HUtface  of  the  os  calcis  and  tbioogh 
a  loop  at  the  outside,  and  then  ii 
brought  across  the  ankle  through  thi 
metal  loop  and  secured  in  the  elas^ 
A  cross  strap  to  keep  the  toes  down, 
and  a  cross  ankle  strap  t^  ki9ep  tiic 
heel  down,  are  sometimes  tieeeaaair 
in  addLtion,  with  a  back  strap  behind 
the  heel. 

A  simple  form  of  rt^tentiou  shoe 
can  be  made  by  moulding  stiifene 
leather  over  a  cast  of  the  cor 
foot  and  leg   and  stiffening  it  will 
steel  sole  plate  and  hinged  uprig 
at  the  requisite  joints  to  prevent  1 
yielding   of  the  leather.      This 
be  laced  on  the  foot  and  cut  ao 
to  allow  play  at  the  ankle. 
Either  of  the^e  applianees  can  Ite  worn  inside  of  a  shoe,  opened  like  t" 
bicycle  shoe  well  down  to  the  toes. 

BefapMes, — Ko  error  is  greater  than  a  common  one,  namely,  that 
tenotouiy  alone  is  sufficient  to  correct  club-foot.  In  fact,  tenotomy  is 
only  the  lieginning  of  a  course  of  treatment.  If  the  foot  is  rectified  and 
held  in  place  for  a  month,  it  is  supposed  by  some  surgeons  that  a  exut 
has  been  effected.      But  stieh  is  by  no  means  the  ease. 

Moreover,  it  must  always  be  borne  in  mind  that  relapses  will  in- 
variably occur  unless  the  distortion  is  completely  corrected,  and  in  fact 
over-corrected.  In  club-fotit  half-cures  are  no  cures,  and  little  relianct 
can  be  placed  on  the  curative  effect  of  time.     Efforts  at  correction  shou 
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ness  of  the  parents,  who  are  3iot  aware  of  the  necessity  of  retaining  the 
oorrected  foot  in  the  proper  positiou  for  a  long  time.  The  foot  of  a 
healthy  infant  in  arms  is  often  held  in  an  equinus  poaitionj  which  is 
often  overlooked  by  the  parent. 

In  casea  in  which  tlie  counteracting  muscles  are  congenitally  weaker 
than  they  should  be,  there  is,  of  course,  danger  that  the  gastrocnemius 
muselea  may  become  shortened  by  adaptive  shortening,  even  if  previ- 
ously of  sufficient  length,  as  happens  in  the  case  of  infantile  paralysis. 
^Vlien  the  foot  is  large  and  the  child  able  to  walk,  the  act  of  walking 
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aids  correutiou  if  the  fo<it  is  prevented  fmm  twisting  aiid  the  weight  taDs 
rorrertlj  on  the  sole.  But  in  infants  in  aiina  this  correxjtiug  influetirf^  is 
absent,  and  the  rstention  aiipliatice  uaeds  in  be  <*arefnlly  wati-hed  until 
the  child  walks  and  walk;^  well.  In  <^asps  i>f  relapse  a  second  tenotomv 
is  a<lvisable. 

Relapses   in   older  children   aie   due   Lu   incomplete  correctiuit,  attber 
from  a  lack  of  thormighness  or  from  tlie  existence  of  au  unusual  antount 

of  dist*irtion  of  the  astragalus  or  t» 
ealciH  not  aus[«cted,  and  demarul* 
ing  osteotomy,  or  from  too  ^larly 
removal  of  the  fixation  appli«»i*e. 


no.  aw.  fc'ici.aw. 

Tm»,  an?  ttoa  mt^. -  XppKmim  H«rorc>  and  A  ftei"  A^iplii^Utfiti  of  Um»  lliifwljiip\    re  1ilklrv!ti*!i  Iti 

Ite|N»rl.l 


In  Bome  iiistauccH  of  resistant  club-foot  it  is  found  Impossible^  in  i' 
recting  the  footi  completely  to  over-curreet  the  eqiiinus  deformity,  and 
enable  the  foot  to  be  brought  to  within  a  right  angle  with  the  leg.      If  thk 
ia  not  done,  inconvenience  ia  felt  by  the  patient  in  takiug  a  King  step, 
the  fm>t  iff  turned  in  to  facilitate  this.     The  smaller  the  foot  the  gj 
this  danger*     If  this  is  not  correcteLl»  it  may,  in  some  instances, 
onsly  interfere  with  the  perfection  of  the  result. 

Kelapse.^  in  infantile  fliib-foot  may  also  occur  from  the  noiglee^ 
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fixaiioti  shoe.  In  children  in  arms  the  feet  hang  according  h*  gravity, 
uQless  the  mysciey  are  of  uoiTtial  activity.  The  nMiaclea  in  club-foot, 
even  after  correction^  aie  not  of  in»rmal  acstivity;  and  the  feist  may  re- 
lapse and  deformity  rea[i|jear,  as  in  eases  (^f  paralytic  chdi-foot.  This 
may  als«*  result  if  the  rliildren  tin  not  walk  correctly  when  tliey  attempt 
to  walk. 

It  j^houUl  always  lie  borne  in  mind  that  a  dietortioii  in  the  neck  of  the 
astragahia  or  in  the  head  of  the  on  eaicis  exists,  even  in  infantiie  club- 
foot, and  that  the  feet  are  not  permanently  corrected  until  the  alteration 
of  the  facets  into  a  mrrmul  ]«>sititni  lia«  taken  place.     This  is  iiuie])end- 


r 
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ent  of  bringing  the  foot  into  a  normal  ]Mj8ition,  and  demandti  fixation  in 
a  nornial  position  for  some  time.  In  some  cases  this  is  more  needed 
than  in  others,  probably  because  the  alterations  of  the  facets  of  the 
astragalus  are  in  some  instances  alight. 

hnpt'rjWt  UesnltH. — The  obstacles  whicli  prevent  perfection  in  result 
are  as  follows:  Inqterfectly  divided  tendons j  imperfeetly  divided  liga- 
ments and  plantar  fascia j  iinperfectly  stretched  ligaments;  incorrect  re- 
lation between  the  scaphoid  and  anterior  facet  of  the  astragalus,  due 
either  to  anatomical  alteration  of  shape  of  the  astragalus  or  to  imperfect 
diTisiou  or  stretf»hing  of  the  ligaments  which  bind  these  bones  together, 
in  the  correction  of  the  ileformity ;  similar  incorrect  relationship  l)etween 
the  cuboid  and  oa  c^cis. 

Too  great  over-correction  of  the  deformity  and  the  development  of  a 
splay-foot  have  sometimes  resulted  from  over-zealous   treatment.     The 
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danger  is,  however,  not  great  j  ami  instances  are  rare,  and  are  to  be  over* 
come  by  the  treatment  for  a  valj^us  foot. 

Invereioii  of  the  foot,  after  cure  of  the  club-foot,  may  in   a  few  in- 
stances be  observed  front  imperfect  strength   of  the  outward    rotatoifJ 
muscles  at  the  hip.     This,  however,  causes  but  little  disfigui^ement, 
inversion  usually  being  slight,  and  correcting  itself  by  the  normal  develop 
ment  of  the  muscles,     A  marked  toeing-io  of  the  ft>nt  iii  running  persists 
a  long  time  in  some  instances  in  which  the  fotJt  is  entirely  corrected  and 
the  walking  is  normal. 
It  disappears  with   the  \  y  ji^ 

increase  of  mnscular 
strength. 

A  relaxed  state  of 
the  knee-joint  causing 
inversion  of  the  tibia  is 
not  unronimon  in  in- 
f  an  tile   club-foot;    it 

Fl«.  4ai.-SiWe  V!«w  Bt  Alto  of  TwpIw.     Lefl  fcM  Horvwl 
■lloWlBSBIIiouiit  ikf  iitotinn  At  ankli". 
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usually  corrects  itself  in  tlie  development  of  the  child  after  correctioQ  of 

the  foot.     In   rare   iastanees,   however,   it  may   persist,    requiring   th« 
longer  use  of  a  walking  appliance. 

There  appears  to  be  no  greater  liability  to  relapse  after   complete 
correction  by  mechanical  means  than  when  tenotomy  is  employed. 

The  accompsinying  pictures  (Figs,  4(K),  4ol,  UVJ}  are  taken  from  the 
photograph  of  the  feet  of  a  child  of  twelve  years  born  with  talipes  equino^^J 
varus  of  a  severe  type.  Xo  cast  of  the  feet  at  the  time  of  infancy  wa«  \ 
taken,  but  the  feet  resembled  those  in  the  preceding  cut  (Fig,  S\^9y. 
Treatment  was  begun  at  the  age  of  three  months,  and  was  entirely  I 
mechanical,  and  several  months  were  needed  for  correction,  bandages  aod.j 
traction  being  chief!}''  emido3'ed,  A  retention  appliance  was  worn  fo^ 
year  and  no  subsequent  treatment  was  needed » 

Trent mt^nt  of /he  Mttsi/*^:i, — The  muscles  retarded  in  club-feet  by  SS^ 
use  need  development  before  a  complete  cure  is  effected.     Ordinarily  the 
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moBcles  develop  of  themselves  after  coiuplete  correction,  if  the  limbs  are 
actively  nsecL  In  some  cases  the  development  is  slow  and  massage  and 
electricity  are  advisable. 

Generallzniion  as  to  Tfeatm^nt.'^-The  literatnre  of  the  treatmeut  uf 
*dnb-foot  is  too  often  tliat  of  niivarying  success.  It  is  sometimes  as  bril- 
liant as  an  advertising  sheet,  and  yet  in  practice  there  is  no  lack  of  half- 
cnred  or  relapsed  cases — sufficient  evidence  that  juethods  of  cure  are  not 
universally  understood. 

Surgeons  differ  somewhat  in  regard  to  tlie  method  of  treatment  of 
club-foot,  but  the  following  statements  are  regarded  by  the  writers  as 
worthy  of  acceptance. 

First, — That  it  is  possible  to  correct  completely  infantile  cases  of 
congenital  club-feet  without  the  help  of  any  operative  interference,  even 
tenotomy* 

Seconds — Tenotomy,  however,  even  iti  infants  is  of  assistance,  and  in 
older  oases  is  in  almost  all  instances  necessary  for  a  perfect  cure.  Tenot- 
omy properly  done  is  not  followed  by  any  unfavurai>le  results. 

ThiriL — Certain  resistant  cases  can  be  corrected  and  cured  without 
operation  upon  the  bone,  but  in  many  resistant  cases  considerable  force 
must  be  used. 

Fourth. — In  resistant  cases,  however,  when  there  is  deformity  of  the 
bone,  osteotomy  or  a  wedge-shaped  resection  (»f  the  astragalus  oros  calcis 
is  necessary. 

Fifth, — Congenital  club-foot  is  a  thoroughly  cnrable  deformity,  pro- 
vided the  pathological  conditions  existing  are  thoroughly  ujiderstood,  and 
the  resisting  strnctures  overcome- 

Sixth.  —  For  cure  over-correction  of  the  ilefonnit}^  is  necessary  and 
retention  in  an  over-corrected  position  uutil  the  normal  relation  of  the 
parts  has  been  established. 

Sevtnth.—The  best  retention  appliance  is  one  which  interferes  with 
the  normal  motion  the  least  without  permitting  the  distorted  position  of 
the  foot. 

Acquired  Club- Foot — Pandytie  Dt/onnUtf, — The  niost  common  form 
of  acquired  club-foot  ia  that  following  ijifantile  paralysis  which  is  de- 
scribed in  another  cliapter. 

The  prognosis  of  paralytic  club-foot  is  necessarily  more  unfavorable 
than  that  of  the  congenital  form,  although  the  distortion  is  more  readily 
corrected;  it  is  impossible  to  restore  the  aHV-cted  muscles  to  a  normal 
condition,  and  the  prolonged  use  of  some  form  of  appliance  is  generally 
necessary. 

In  some  instances,  however,  after  thorough  correction  and  retention 
for  a  wMle  in  a  corrected  position,  if  the  foot  is  of  sufficient  size,  relapse 
does  not  take  place,  or  only  in  a  partial  degree,  and  a  useful  and  but 
slightly  distorted  foot  remains. 
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The  treatment  of  paralytic  club-foot  is  to  be  conducted  on  the  : 
principles  as  that  of  the  coogenital  type. 

Correction  is,  however,  mucli  legs  ditticult,  as  osseous  cbaDgoa  ar« 
present  only  in  the  old  severe  ami  neglected  eases. 

Operative  interference  is  often  unnecessary  if  thorough  uiechaaicai 
treatment  is  applied  aiul  time  is  not  an  object. 

But  tenotomy  of  the  roritracted  and  healthy  muscles  can  be  dooe  as  m 
congenital  cases,  though  over-correction  after  tenotomy  is  to  be  avoided. 
Immediate  corref^tion  and  fixation  in  a  corrected  position  are  to  be  uaeil 
after  tenotomy  as  in  the  congenital  form. 

The  walking  appliance  to  be  oaed  in  paralytic  cases  rosembJea  Ihat 
which  has  been  described  in  congenital  cases. 


Congenital  club-hand  is  a  rare  couditiooj  which  is  in  a  measure  aaal* 
ogous  to  congenital  club-foot.     It  is  usually  found  in  eoanectioa  with 
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other  defoDmifcies.  The  name  m  applied  to  a  deviation  of  the  handTl^ 
the  wrist,  from  the  line  of  the  forearm;  and  hhis  deviation  is  almoil 
always  in  the  direction  of  flexion. 

In  German,  tiie  distortion  is  known  as  Klumphand  and  in  French 
mam  bote. 

The  modern  classihcation  of  the  distortion  is  to  speak  of  the  cases 
dorsal  and  palmar  club-hand^  as  the  deformity  is  toward  flexion  or  «• 
tension ;    or  as  radial  and  ulnar^  or  cubital,  as  the  deviation  is  ioward  of . 


\ 


outward  at  the  wrist.  Mixed  forma  are  the  most  comraoiii  and  are 
spokeii  of  as  radio-fmhuar,  eti .  The  doi*sal  forms  are  excessively  rare. 
The  bones  of  the  arm  may  Vje  DOrmal,  hut  more  coiiiinonly  tliey  are 
deformed,  or  the  radius  may  he  wanting  wholly  or  in  pai-t.  The  carpus 
may  he  normal,  or  meompletely  developed,  or  alm<*st  rnlirely  wanting.' 


When  the  raiHu.s  is  deficient,  the  lower  end  of  the  nhra  is  enlarged  to 
articulate  with  the  earpus.  A  variety  of  anomalies  of  the  mnsidea,  ves- 
sels, and  nerves  may  oectn-. 

Etfolof/t/.—^o  satisfai'tory  ethdogiral  <'an8e  can  he  as  sign  e  I  for  the 
oc5(turrenee  of  eluh-hand,  Vieyond  the  usual  explanations  urged  to  aeeount 
for  eongenital  defrumities  in  general 

Sifmpto7ns.  —  ]n  looking  at  the  palmar  varietiew  of  ehib-haud  it  is  seen 
ikat  the  wrist  is  sharply  flexed,  and  that  perhaps  the  lower  en<l  of  the 
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radius  may  be  covered  hy  the  skin  and  traversed  by  the  extensor  tendons, 
while  the  e-arpus  articulates  with  the  under  surface  of  the  radius.  The 
forearm  is  wasted,  and  if  the  radius  is  absent  it  appears   to  he  very 
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slender  indeed.  The  hand  possessea  a  certaii]  degree  of  mobility  al^ 
wrist,  and  when  it  is  partly  repli«».ed  the  flexor  tendons  i-an  be  felt  to! 
rendered  tense,  and  stand  ont  luuler  the  skin. 

The  flifif/nofiis  is  evident^  and  any  pathological  process  which  is  M*i 
eampanied  by  this  nuilpositiun  is  i-laasified  as  elub-hand» 

Ti'eatment,- — In  the  worst  eases,  in  which  there  is  much  bony  defi 
eiency,  the  ehoi**e  lies  between  am  pn  tat  ion  and  doing  nothing.     The  formerl 
njeasure  is  not  generally  advisable,  becanse,  however  malformed  the  hanill 
may  be,  the  patient  tinds  a  way  to  make  the  deformed  hand  of  use,  eyea' 
though  the  distortion  i a  unsightly.     Osteotomy  of  the  bone  may  be  donaj 
if  it  is  cnrved-' 

In  mi[der  cases  tenotomy  of  the  resistant  muscles  or  stretching  the] 
ocjntraction  by  manipulation  or  apparatus  may  \m  efficacious.  In  generaL| 
the  dec^ision  will  l>e  made  atcurding  to  the  severity  of  the  case. 

If  treatment  is  iiegiin  in  early  life,  it  is  generally  possible  to  eorreell 
the  deformity  by  bandaging  the  hand  to  splints,  or  by  the  application  oCi 
a  series  of  plaster-of-Paris  bandages. 

Tenotomy  is  not  advisable  if  milder  measures  are  likely  to  prove  SW5--J 
ceasfnl,  an  any  possible  impairment  of  the  movements  of  the  hand  is  to 
be  avoided,  ajid  tenotomy  uf  the  extensors  and  flexors  of  the  tingers  ha 
hi  a  few  instances,  led  to  loss  of  mobility  from  non-union  of  the  tendons 

The  hand  may  lie  immeil lately  rectified  after  tenotomy  or  left  in  H»" 
former  poKition  and  put  irvto  proper  place  only  after  several  days, 

Wit!i  proper  care^  the  resnlts  of  treatment  are  generally  satisfactory! 
in  C4ises  in  which  theJjony  malformation  is  not  excessive. 
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CONGENITAL    DISLOCATIONS. 

Frequency  and  occiiiTPiice,— Ktii)logy.— l^ytology. — Symptoms. — DlagnosU.— F)i  f- 
fer^iitial  iliagrmais. — FrogtitwU. — TreftlmeiiU— CongeJiital  ilislMcatioim  nf  otlitr 
joiiiUi  tban  the  hip, 

CoKOKXiTAL  dislocations^  with  the  exfieptiori  o£  disloeatious  of  tlie 
hip,  octmr  so  rarely  that  they  are  of  interest  chieEy  as  surgical  ciiriosi- 
ties.  The  very  gre^fc  preponderance  of  hip  disloeations  among  these  has 
never  been  satisfactorily  explained,  and  so  f«?w  eases  of  congenital  flislu- 
cations  of  other  joints  have  been  reported  that  the  etiology  of  the  affen- 
tion  is  ohacnre,  except  for  the  light  afforded  by  the  study  and  analysis  of 
the  hip  dislocatioiiB.  There  is  one  point  of  dilTerenee  in  the  occurrence 
of  congenit'?!  dislocation  of  the  hip  and  of  the  other  joints*  Dislocations 
of  the  hip  occur  most  often  in  otlierwise  healthy  and  nornially  formed 
children^  while  dislocations  of  the  other  joints  are  commonly  associated 
with  other  nialformatiotis,  tinch  as  aerania,  aiiencephalia,  spina  bifida, 
and  the  like. 

Cotiiptnital  dlshcfttloH  of  the  hip  \A  neither  a  common  affection  nor 
one  of  very  great  rarity.  Among  7,90<)  cases  of  surgical  disease  in  chil- 
dren, applying  at  tlie  out-patient  department  of  the-diildrcn's  Hospital, 
there  were  .Ht*  cases  of  congenital  dislocation  of  one  or  tioth  liips^  Chaus- 
Bier/  in  23,293  infaotf*  born  at  the  Haternite,  fountl  only  I  case  of  con- 
genital luxation.  Hut  it  is  probable  that  it  of^curs  in  reality  much  of tener 
tban  it  is  recognized  clinically.  Parise^  dissected  the  hip-Joints  of  all 
children  dying  while  he  was  interne  at  the  Hopital  des  Enfants  trouv^s, 
and  in  ?>A2  he  found  congenital  dislocation  of  one  or  both  hips  in  .'l' 

The  distributiou  of  the  affection  between  the  sexes  and  in  one  or  both 
joints  can  be  seen  from  the  following  tabulation  of  collected  eases: 
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of  it,  a  uial position  of  bocfii 
with  the  resultitig  slrnctcni^B 
changes  of  the  soft  parU.  Tt^ 
olenee  at  birth  alrme  b  9^ 
eonsidered  a  cause  of  trod  ao^ 
genital  dislocation,  Thm  \hf 
ory  that  the  deformttjr  b  dut 
to  intra-uterine  presstm  il  i 
period  of  Icetad  developaieBl  h 
held  bv  many,* 

But    thh    thi^nr   t]o«ft  m* 
explain  the  fact  that  the  m^«(^ 
tioQ    is   much    ntcire 
among  girb  Ihaa  among  bo^i* 
The  lack  of  complete  detdop^ 
ment    in    the    iieatabolvBi  dr 
smbdd  bf  maaj  wntds 
be  fboiid  aftjer  tbovongk  < 
inaticQ  of  pathologleal 

lo  be  e^rplaiaod  bj  ^ 
aalpoaitioa  of  tl»e  parts  darmg 
apoctmof  the  period  ctfUfcil 
life  ratlier  than  b^  a  i 
arrest  of  < 
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location  before  the  joint  structures  were  fonued.  Nurmally,  tlie  capsule 
passes  from  tlie  riin  of  tlie  acetabulum  to  tlie  neck  of  tlie  femur,  the  head 
being  placed  well  in  the  socket.  In  oon genital  dislocation,  when  the 
head  lies  out  of  the  sorket  and  al>ov»3  the  acetabulum,  the  capsule  ia 
stretched.  Furthermore,  the  weight  of  the  body,  as  soon  as  the  individ- 
ual walks,  rests  not  on  the  head  of  the  femnr  placed  under  the  acetabu- 
bim,  but  falls  upon  the  capsule,  which  stretches  like  a  stmp  from  the 
acetabulum  to  the  trochanter,  and  tliis  capsule  necessarily  beeome*  thick- 

'Bouvier:  "Le^.  CUn.  sur  let9  inal.  chi-on.  de  I'iipp.  locomoteur." 

*  Verneail:  Gaz,  dea  HOp.,  IStlO,  m,  70. 

"  Volkmanrt  :  "  Krankheiten  fler  Bewegungnorgane  ;  "  SthuBoii :  '*  DlsiocationSi" 
Phila,,  1888.  p.  103;  Holmes-Coote,  Adama-  "Todd's  Encyc./'  vol  11.  ;  Breachet: 
Ix>iidim  MtMl,  and  Surg,  Journal,  1836 ;  Joum.  ¥A'm,  Phys,  Soc.,  1865 j  Boavier: 
Arclu  G^ri.  de  M6d.,  Paris,  xiv.,  p.  430;  Bradford:  Drib.  Trans,,  vob  xii. 
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than  the  head,  and  not  easily  stretched,  as  the  tissuea  lose  their  el 
from  the  tibroiia  hands,  which  form  from  the   use  of  the   capsule  as 
weight- hearing  structure. 

The  umsclea  are  changed  iu  consequent'e  uf  tlie  changed  pusition  < 
the  head.  Some  of  the  luuscles  are  shortened,  others  are  letigthenc 
The  muscles  wliich  are  shortened  are  chiefly  the  adductor  jn'oup. 


Fic'i.  4 Kir  -  Dt^uhle  r(]Q(;(vn1tuI  Dlfllucatlon  ttf  tht*  Hip     l>futh  Intui  vihmiV'jug-i'Oiigh  LtiPBe  mantks  after 
tloa  *,  tmm>w  caiMulur  cnuHirlcUini. 

The  capsular  and  peri-articular  ligaments  adapt  themselves  to  the  position 
of  the  deformit}^,  and  those  which  are  attached  to  the  lesser  trochanter 
are  particularly  strong  and  firm  to  prevent  the  pushing  of  the  head  up- 
ward j  when  weight  falls  upou  the  le*^.  It  is  these  tissues  which  op- 
pose any  attempt  at  reduction,  and  unless  they  are  stretched  or  divided 
the  deforniitv  cannot  he  corrected.  The  alteration  in  the  lx>ne  consists 
2H  ^ 
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of  a  tiattenhig  or  nlte ration  of  the  shape  of  the  bead,  a  twist  of  the  neck* 
the  consequence  of  malposition  of  the  head,  and  in  the  shape  of  the 
acetabulum,  which  is  sometimes  triangular  in  shape  and  shallow. 

There  are  three  varietiea  of  congenital  dislocation,  classified  aocord 
ing  to  the  position  of  the  head.     They  may  be  classed  as  backward,  up- 
ward, and  forward.     In  the  backward  variety  the  head  lies  apon  the 
dorsom  of  the  ilium,  resembliLig  the  position  of  the  usual  traiimatic  dis- 
location,    lu  the  upward  dislocation  the  head  rests  alx>ve  the  acetabo 
lumj  and  in  the  forward  the  head  lies  close  to  the  anterior  spine. 

If  the  point  of  suspension  ia  directly  over  the  proper  place  for  tixi 
acetabulum,  the  patient's  pelvis  is  hung  in  a  comparatively  normal  plaoi 
but  if  much  behind  it  the  pelvis  ia  tilted  and  severe  lordosis  result 8«  th 
latter  being  the  more  common  condition.' 

Huug  in  this  way,  the  pelvis  develops  abnormally,  the  cresta  of 
ilia  approach  each  other,  the  tuberosities  of  the  ischia  become  fartli^ 
apart,  the  whole  centre  of  the  bone  is  carried  upward  and  backward, 
the  lateral  surfaces  thus  tend  to  become  vertical. 


I 


Symhtom«. 


I 


The  deformity  usually  attracts  no  attention  until  the  child  learoa 
walk  at  the  age  of  two  or  even  three  years.  Then  it  is  noticed  to  si 
ordinarily  with  its  back  very  much  arched  and  to  waddle  most  markedl; 
when  walking  is  well  begun.  This  waddle  is  characteristic  and 
marked.  When  the  dislocation  ia  only  unilateral,  the  waddle  beooi 
an  exaggerated  limpj  in  stepping  on  that  leg  the  child  suddenly  I 
violently  to  the  atfected  aide,  and  the  leg  seems  to  have  grown  suddenl; 
shorter,  the  child  recovers  itself  at  once  and  goes  on  with  tbia  sudi 
giving  way  whenever  the  affected  leg  ia  stepped  upon.  In  double  di«' 
location,  in  young  children,  the  prominence  of  the  trochanters  ia  nol 
marked  enough  to  attract  attention  j  in  older  persons,  however,  the  promi 
iienee  of  the  ti-ochanters  and  buttocks  is  most  noticeable.  There  id 
complaint  of  pain  as  a  rule,  although  people  with  such  deform itiea  ar« 
particularly  subject  to  sprains  and  wrenches  of  their  imperfect  joints. 
They  tire  more  easily  than  other  child ren»  although  often  their  enduraooe 
is  wonderful  when  one  considers  how  serious  is  their  mechanical  disa- 
bilitv. 


Diagnosis. 


The  diagnosis  rests  chiefly  on  one  point,  the  position  of  the  trochan- 
ters above  K^laton's  line,  which  is  drawn  from  the  anterior  superior  spino 

i  Ualmes-Coota ;  Lancet,  1800;  K.  T.  Jaurn.  of  Med.,  1848 ;  Oaroockan,  Berand 
Brit.  Med.  Journ.,  1861 ;  Canton :  London  Med.  Qaz.^  xU. ;  Bimbaiui] :  Wlen.  mal 
Prewe.  1850;  Bouvier:  Bull  de  T  Acad,  de  MM.,  183,  180. 
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on  manipulating  them  they  will  be  found  to  b©  unustially  movable,  espe- 
cially in  the  direetioii  of  eversioii.  A  click  more  or  less  marked  will 
ordinarily  be  felt  as  the  head  of  the  bone  glides  over  a  baud  of  fascia  or 
the  rudimentary  acetabulum,  but  a  similar  click  is  sometimes  felt  in 
children  with  normal  hip*joints. 

On  ptdliug  the  leg  with  gentle  force  the  trochanter  will  be  felt  to 
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come  dowD,  if  the  otlier  hand  13  placed  upon  it,  and  to  slip  back  wl 
the  leg  i»  released,  and  a  measurement;  will  show  that  the  leg  has  af*tua 
heen  lengthened  temporai'ily.  This  xnovement  is  moat  marked  when  ike 
thigh  is  liexed  and  traction  is  made  at  a  right  angle  to  the  axis  of  the 
hody. 

The  muscles  are  in  good  i'ondition  and  the  children  ordiaarilj  ven* 
healthy  ones.     In  ujiilateral  dislo(*atioti,  the  leg  of  the  affected  side  is 

slightly  smaller  than  the  other. 

A  The  diagnosis  must  not  be  made 

on   the  simple   shortening   of   one 
leg.     That  is  so  common  an  occur 


Fig.  Wft.-tivlliiUnil  DbikK-uttDH  u1  tin*  HJ|». 
(Fbku  lYke  Fund  EttmyJ 


Fin.  4l7--Pn«[iiineD('«  of  Trrx'baousni  la  I 
t'ori^vHltal  likHtijiiiiiUnu  of  Lbe  BJp.    |7UII#  j 
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rence  in  children  otherwise  normal  that  it  is  of  slight  importance  unleas 
there  is  the  additional  sign  of  a  trochanter  above  Nelaton's  line. 

In  larger  children  and  adults,  the  conformation  and  outline  of  tht 
hips  are  ^o  dtstinctive  that  the  diagnosis  may  he  made  almost  at  a  glance; 
Imt  in  young  children  this  is  not  the  case. 

Trendelenburg  has  called  attention  to  an  im]x>rtant  diagnostic  symp- 
tom. When  a  normal  child  stands  upon  either  limb  and  flexes  the  other 
at  the  knee  and  thigh,  the  line  of  the  fold  of  the  buttock  will  be  seen  to  be 
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kept  oil  a  level,  Tu  the  ease  of  rongenital  disloi*ation  of  the  liip^  how- 
ever, the  opposite  buttwk  and  that  of  the  limb  on  which  the  patient 
8tand3  will  be  Been  to  drop  if  the  patient  takes  this  attitude.  This  13  to 
be  explained  by  the  fart  that  in  congenital  dislocation  of  the  liip,  owin^ 
to  the  fact  that  the  head  of  the  femur  is  not  in  the  socket,  the  iiiusclea 


%^- 


FiCt,  -ilf  -  nnmdeulti^  nf  Mi  rlnt*iiiu  in  Iktuble 
yio.  41ft.— Lurdi#iis  III  lH>nljl(U'oiijreniml  DI^Ux^-       Cougnnital  Dlalot»tion  t»f  tbe  Hl(t.    (Fbke  l*rim 
tUm  ottho  nil*.    <Fi!«kt'  Prize  Fund  Etaiiy.)  FumJ  F,'«iivj 


from  the  great  trcM^hanter  and  the  pelvis  (whirh  serve  to  keep  the  pelvis 
when  snpi^iorted  on  one  side  level)  have  no  purchase  and  are  therefore 
ineflicient. 

Differential    Diaoxobis. 

The  following  affections  may  be  confonnded  with  congenital  disloca- 
tion of  the  hip  in  smaller  children;  coxa  vara^  distortion  following  infan- 
tile paralysis,  separation  of  the  epiphysis,  deformity  following  early 
arthritis  of  infancy^  tranmatic  dislocations^  and  the  deformities  of  hip 
disease. 

In  all  these  att'eetions,  with  the  exception  of  the  first,  viz*,  coxa  vara, 
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there  should  be  a  history  of  previous  injury  or  iUuess;    and  in  aJJ, 

the  exception  of  c;oxa  vara  and  infantile  paralysis,  the  freedom  of  iii<^»tioti 

of  the  femur  seen  in  early  congenital  dislocation  is  not  fouad. 

Coxa  vara,  or  the  rhachitic  distortion  of  the  reck  of  the  femur,  whicb 
shortens  the  limb  and  raises  the  truchanter  above  Nekton's  line,  may  bd 
oonfounded  with  congenital  dislocation. 

The  miatake  can  be  avoided  if  the  fact  is  borne  in  mind  that  in 
vara  the  head  is  lu  its  normal  sucket,  while  in  congenital  dislocation  t]|# 
head  is  to  be  felt  outside  of  the  acetabulum. 

Coxa  vara  is  rarely  seen  before  five  yearn  of  age,  and  is  only  very 
exceptionally  noticed  as  early  as  three. 

In  small  children  with  fat  bottockB  it  is  Bouietime»  difficult  to  dud 
with  certainty  the  dislocated  licad.  The  diagnosis  is  aided  by  remem- 
bering that  when  the  head  of  the  femur  is  in  the  acetabulum,  rotation 
takes  place  with  the  acetabulunt  as  the  cdntre,  <uid  the  neck  aa  the  radios 
of  the  arc  of  motion  j  when  tlie  head  is  out  of  the  acetabulum,  the  tro- 
chanter is  the  centre  of  motion,  and  the  looser  head  describes  the  arc. 

The  affection  of  congenital  dislocation  is  occasionally  regarded  aa  a 
disease  of  the  spine,  as  marked  lordosis  is  always  present,  and  in  many 
instances  spinal  corsets  have  l>een  apjilied  vv4th  the  idea  that  this  is  f.he 
chief  source  of  the  trouble. 

A  skiagraphic  picture  is  of  grt^at  value  in  diagnosis,  and  if  accurate 
is  conclusive.  In  young  children,  owing  to  the  large  amount  of  cartilage 
in  the  epiphysis  (translucent  to  an  .r-ray),  radiographs  are  not  always  w> 
definite  as  is  desirable. 

PUOONUMIA, 


The  disability  caused  by  this  affection  in  childhood  is  slight.  The 
limp  is  noticeable,  and^  in  double  congenital  dislocation,  may  be  distr^ea- 
ing.  As  the  patient  becomes  older  and  the  weight  increases,  some  an- 
noyance may  be  caused  in  adolescence;  hut  the  disability  ordinarily  is 
not  great  until  middle  life  *jr  old  age*  In  single  dislocation  the  disability 
in  adults  may  be  only  a  disability  to  engage  in  active  occupation,  accom- 
panied by  occasiunal  attacks  of  severe  muscular  jjain,  with  muscular 
cramps.  These  attacks  subside  under  rest*  but  if  the  patient  becomes 
heavier  or  feeble,  they  may  neceasitate  the  use  of  crutches  and  eauae 
severe  disability.  When  the  dislocation  is  on  the  dorsum  the  disability 
is  greater  than  when  it  is  anterior  or  aliove  the  acetabulum.  Muscular 
patients  euifer  less  than  those  with  feeble  muRcles*  Tn  double  dialoc^tioa 
the  disability  is  increased. 

No  new  acetabulum  of  any  practical  importance  forms  in  most  of  the 
(jases,  and  with  the  liody  suspended  from  the  femurs  by  a  loose  capsular 
ligament,  the  patient  goes  through  life  walking  with  the  great^.-^t  disoom- 
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fort  and  effort  at  each  step,  always  preBerving  that  most  characteristic 
swaying  from  side  to  side. 

If  so  «nc€rtain  a  matter  can  be  formulated,  it  may  be  said  that  in 
general  the  tendency  of  these  cases  when  nntreated  is  to  remain  stationary 
or  to  grow  somewhat  worse.  The  pelvis,  although  altered  in  shape,  does 
not  appear  to  be  changed  io  such  a  way  as  to  mterfere  with  childbirth. 

The  prognosis  in  eases  which  are  treat-ed  will  be  considered  under 
that  head. 


Tkkatmkxt, 

Treatment  by  Extmision  mtd  Apparattm. — When  one  considers  the 
problem  to  be  solved  in  the  treatment  of  cotigenital  dislocation  of  the  hip, 
it  is  easy  t-o  see  why  the  remedial  means  proposed  are^  in  general,  so  in- 
efficient. 

The  methods  fur  treatment  of  congenital  dislocation  of  the  hip  are: 
(IJ  by  apparatus;  (2)  by  operative  raluctiofi  ;  (3)  by  forcible  reduction 
without  incision. 

The  treatment  hy  apparatus,  consisting  of  the  application  of  corsets 
pressing  upon  the  trochanters  to  check  the  increase  of  the  sinking  of  the 
pelvis  between  the  hips  and  the  lordosis,  is  cei-tainly  palliative  rather 
than  curative.  The  same  may  be  said  of  treatment  by  traction  appliances 
and  ischiatic  supports. 

The  treatment  hy  tra<^tion  recommended  by  Guerin,  l*ravazj  Oarno- 
chao,  and  mure  recently  in  a  much  more  complete  form  by  liuckminster 
Brown,  cannot  be  regarded  as  reliable  or  generally  iiracticablei  as  re- 
lapses eventually  occur  after  appareut  cure.' 

The  methods  of  treatmetrt  by  operation  which  have  l>een  suggested 
are  numerous;  that  of  reduction  after  subcutaneous  tenotomy  of  the 
muscles,  from  the  evidence  show  a  by  dissection  and  ]>athological  speci- 
mens, is  manifestly  inadequate  if  the  object  ia  to  obtain  a  complete  reduc- 
tion of  the  dislocated  hip. 

Treatment  by  excisiou  jiractised  hy  Rose,  Huesner^  and  Margary 
hardly  recommends  itself  as  justifiable,  unless  in  painful  or  helpless  cases 
of  single  dislocation ;  but  in  double  congenital  dislocation  it  would  seem 
of  doubtful  advantage. 

imperative  Bed  net  ion. — To  Hofta  belongs  the  credit  of  having  first  pre- 
sented to  the  profession  an  operative  method  of  value.  This  has  been 
modified  by  Lorenz  and  hiniKelf  and  may  be  described  as  follows: 

The  patient  is  to  l)e  placed  upon  the  back  with  the  limb  slightly 
abducted  and  rotated  outward.  The  incision  is  made  in  a  line  drawn 
from  in  front  of  the  anterior  superior  spine,  obliquely  downward  and  back- 


'  BuU.  de  TAcad.  de  Med..  rari«,  voL  ill.,  p.  408;  Bull,   de  In  Soc  df  Cbir., 
1864,  218;  BoBtoii  Med,  and  Surg.  Jour.,  June  4th,  1886. 
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ward,  crossing  the  femur  a  short  liistauee  below  the  top  of  the  troehaBter. 
1  he  incision  shouhl  be  along  the  outer  edge  of  the  tenKor  vaginie  femoris, 
between  this  and  the  auterior  border  of  the  glutteus  niedius.  The  inci- 
sion shouhl  pass  well  below  the  top  (*f  the  femur,  and  should  cross  it 
slightly  abov^e  the  level  of  the  trochanter  minor.  The  tensor  vagiuui 
femoris  is  retracted  and  the  fascia  lata  divided  by  a  straight  incision, 
and,  if  necessary,  by  an  additional  cross  incision.  The  gluticus  is  also 
retracteTl,  and  beneath  the  tensor  muscle  the  rectus  femoris  will  be  found, 
with  a  rertected  tendon  passing  outwaa  d,  to  be  attached  to  the  ilium  above 
the  acetabulum,  If  the  muscular  tissues  are  well  retracted  the  capsule 
will  lie  uncovered  atul  can  be  split.  This  should  be  done  by  an  incision 
in  the  direction  of  the  original  skin  incision,  and  should  be  free  enough 
to  expose  the  whole  bead  and  neck  as  far  as  tlie  trochanteric  line»  and, 
if  necessary,  a  cross  incision  is  made.  An  assistant  shnuld  tit^x  the  thigli 
to  a  right  angle  to  the  tniok,  and  the  attachments  of  the  capsule  to  the 
neck  and  tlie  trochanteric  line,  including  the  lesser  trochanter,  sliould  be 
thoroughly  freed  bi>th  on  the  anterior  and  jxisterior  surface  of  the  neck  to 
such  an  extent  that  the  surgeon  can  pass  his  tinger  completely  around  the 
neck.  The  head  can  then  be  thrown  out,  the  ligamentum  teres  having 
been  divided,  if  present.  The  head  of  tbe  feuuir  can  be  then  pulled 
aside  and  a  clear  view  of  the  capsule  covering  the  acetabulum,  as  well  as 
the  acetabulum,  can  be  had.  If  the  capsule  is  coustricted  above  the 
acetabulum  it  can  be  cut  with  a  herniotome  or  stretched  with  a  dilator, 
or  enlarged  with  a  curette.  It  is  imi>ortant  that  the  Injuy  edge  over- 
hanging the  acetabulum  should  project  suthcieutly  to  furuish  a  tirm 
socket  after  the  head  is  reduced*  It  is  sometimes  diflicult,  if  the  tissues 
are  imperfectly  divided,  to  find  the  socket  for  the  reason  that  a  portion 
of  the  capsule  lies  flat  across  the  socket  and  is  adherent  to  the  edges,  the 
surgeon  feeling  only  the  upper  edge  and  a  mass  of  connective  tissue;  Imt 
when  this  difficulty  is  met  it  is  necessary  to  enlarge  the  incision,  as  it  is 
essential  that  the  head  be  placed  well  in  the  socket  •  A  curette  to  enlarge 
the  acetaljulum  may  be  needed. 

It  is  sometimes  necessary,  if  the  head  of  the  femur  is  conical  in 
shape,  to  remove  a  portion;  but  if  the  cartilage  on  the  acetabulum  is  re- 
moved ami  the  head  of  the  femur  freed  from  its  cartilage,  ankylosis  is 
liable  to  result.  It  is^  particularly  necessary  that  the  capsule  should  not 
be  folded  in  attempted  reduction  in  such  a  way  as  to  prevent  the  free 
entrance  of  the  liead  into  the  acetabulum,  and  it  is  especially  iuijjortant 
that  the  connection  between  the  acetabulum  and  the  femur  at  the  trochan- 
teric line  and  lesser  trochanter  should  not  be  so  firm  as  to  prevent  the 
easy  reduction  of  the  head  into  the  socket.  When  it  is  found  that  the 
head  when  reduced  into  the  socket  will  not  remain  there  if  the  leg  is  ad- 
ducted  or  extended,  some  remaining  tibves  of  the  capsular  attachments  on 
the  anterior  surface,  passing  froiu  the  ilium  to  tlie  lesser  trochanter  and 


Fid.  4aS5L— Plagnun  of  SeeUoo  of  rjipnuj^  lu  Nonuui  mid  )u  c\>jixHiiJUill!r  Ulal4w«t<^  Ht^. 

great.     The  cases  of  death  from  sepsis  are  apparently  due  to  omisaioo 
this  precaution.     The  liiiih  shonki  be  flexed  by  means  of  u  plaster-of-^ 
Paris  spica  reaching  from  the  thorax  down  to  the  foot,  holding  the  Limb 
in  a  strongly  abdoftted  positioiK     The  ]JOBitvon  of  the  limb  fan  be  ^radu* 
ally  brought  to  noriiial  by  later  applifatinn  of  plaster-of-Varis  bandages. 

FartUde  Heposkmn.  —  This  method,  presented  by  Paei  and  greatly  tm- 
proved  liy  Lorenz,  has  been  employed  with  undoubted  and  perinaneot 
6Ui'<e88  and  with  much  less  risk  than  that  fulluwing  reduction  by  incision* 
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The  operatioii  is  applicable  in  children  younger  than  five  and  in  some 
cases  in  children  as  old  as  seven.  Lorenz  has  reported  success  in  even 
older  children. 

£efore  the  operation,  as  a  preparatory  measure,  traction  to  stretch  the 
musdes  can  be  employed,- combined  with  gradually  increasing  abduction. 


FIG.  407. 


FIG.  436. 

FMS.  480  moA  4S7.— Dtatfrun  Sbowing  DifflcultiM  in  Raductton.    1,  In  the  capsule  covering  Uie  aoetabu- 
lam ;  2,  in  tbe  Kbortened  capeule  between  the  aoeCabuIar  rim  and  the  leaser  trochanter. 

After  a  short  time  of  this  preliminary  treatment  the  patient  should  be 
ansesthetized  and  extreme  force  applied  to  the  limb,  with  the  thigh  ab* 


Fig.  4A$. 


FIG.  4S9. 


TiOB,  40B  and  4».— Dlasram  Rbowinff  Polyi-trodianterlc  and  Pelvic  MuscJet  in  (Congenital  Disloeatlon  of 

Hip. 


ducted.  Traction  is  exerted  by  means  of  a  loop  of  yam  placed  around 
the  ankle  and  attached  to  a  screw  force  fastened  to  the  eud  of  the  table. 
Counter-traction  is  exerted  by  means  of  a  long  sheet  placed  l)eneath  the 
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perineum  on  the  uiiaffefted  side  or  by  means  of  |jeriaeal  resisUat^ 
FoK^e  is  slowly  applied  atid  as  the  pelvis  tilts  abduction  is  developed. 
This  stretches  the  adduetors,  the  tlexors,  the  hamstrings,  the  r©i*lai 
femoris,   and  the  capsule,  the  shortened  condition  of  which  holds  dv 


FlO,  4S0.— App>in*iu«rorlY:<ftUm  in  Al«lui'l<?il  PciE^U<*n. 


femur  in  place.  After  thig  procedure  has  been  carried  on  for  se^^iil 
minutes,  acrompanied  by  forcible  manual  stretching,  by  massage  of  tbt 
adductor  group,  aided  possibly  by  a  tenotomy,  the  different  itiajioetirnn 
to  stretch  pericapsular  ligamenta  of  the  hip  should  be  executed.  Tbt 
rediu'tion  takes  placjs  with  a  noticeable  jerk  as  the  head  of  the  femtif 


I 


Fio.  43L— Double  r^Qtretiltal  PlttocaUoti  I'nmJui^^. 

passes  into  the  acetabuliini.  If  dislocation  recurs  when  the  leg  is  a4" 
ducted  aud  extended  it  indicates  that  the  anterior  and  inuer  attaehiaililf 
of  the  muscles,  ligaments,  and  capsule  are  not  stretchefl,  redislocaUoo 
take^  place  if  the  limb  is  brought  to  a  straight  position  from  an  ahducM 
one,  and  further  stretc^hing  is  necessary.     After  the  reductioQ  is  ibor 


Flo,  432,-4 'ongnnltol  Dtolocatlo-n.    KeductlDn  by  IncEBloa,    Osteotomy  of  sluift  Uj  ^^trm-t  twlirt  of 


the  lesser  tro<?hanter.  lb  is  tlieiefore  necessary  that  the  limb  should  he 
put  up  ill  an  abdufted  ix>sitioii  aad  kept  in  this  pusition  until  healing  has 
been  secured. 

When  a  twist  in  the  neck  of  the  femnr  has  been  developed  by  its 
abnormal  position  from  the  congenital  malposition,  the  limb  may  need  to 
be  inverted  after  reduction  in  order  tc>  maintain  during  healing  the  proper 
relation  of  the  head  to  the  acetabulum.  When  this  twist  of  the  neck  is 
marked,  a  subsequent  linear  osteotomy  of  the  shaft  of  the  femur  and 
correction  of  the  twist  are  necessary  to  establish  the  proper  position  of  the 
corrected  Huib  in  walking. 

The  after-treatment  needs  to  be  conducted  with  care  to  prevent  re- 
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lapse.  ThiH  is  liable  to  occur  if  the  liead  of  the  femur  has  not  been  thor 
oughly  placed  under  the  acetabulum,  if  the  acetabulum  has  oot  a  Sttffi* 
<?iently  projecting  upper  edge  and  has  not  been  sufficiently  deepened,  or  if 
the  reduDilant  porticm  of  the  capsule  ha3  been  folded  in  during  the  it- 
duction  between  the  head  and  the  acetabulum,  or,  if  a  marked  twist  or 
the  neck  exists,  a  relapse  may  take  place  in  locomotion  unless  the  twofc 
is  corrected  by  growth  or  operation. 

The  most  efficient  metliod  of  after-treatment  consists  of  Hxationof 
the  limb  in  a  position  in  which  relapse  is  impossible  until  the  HgawMwfc 
and  muscles  have  fidapted  thejiiselves  so  as  to  retain  the  head  in  the  cor 
rected  position.  This  position  is  one  of  strong  abduction  which  is  gradti- 
ally  brought  to  the  normal  ptjsition.  Walking  on  the  limb  so  far  as  it  b 
practicable  is  permissible  with  the  limb  in  an  abducted  position,  and  tbe 
later  plaster-of -Paris  bandages  need  not  include  the  foot. 

When  redislocation  occurs  walking  wiU  be  improved  provided  Uie 
posterior  dislocation  can  be  made  into  an  anterior  one. 

The  after-treatment  necesaarily  involves  time,  six  months^  tlicati'W 
being  usually  necessary. 

The  question  of  absolute  ultimate  benefit  from  the  operation  is  oot 
easily  determined,  as  the  final  result  is  somewhat  dependent  upoii  At 
child's  growth.  As  a  rule,  some  time  is  needed  before  the  improvemeol 
in  the  child's  gait  after  operation  is  marked. 

Generally,  children  and  adolescents  suffer  little  from  the  deformity  if 
single,  but  the  annoyances  that  follow  in  old  age  justify  thorough  meta- 
ures  of  correction  in  youth. 

It  is  manifest  that  when  the  reduction  of  the  head  is  secured  it  ia  bet- 
ter for  the  usefulness  of  the  limb  and  the  growth  of  the  trunk  than  wh« 
dislocation  remains. 

G'oNGENiTAr.  OisLoejATioNs  OK  OTa»<:H  Joints  than  thk  Hif, 

It  will  be  necessary  to  mention  only  the  most  frequent  varieties  of 
congenital  dislocations  of  other  joints  than  the  hip. 

Skoulder-JohiL — These  dislocations  may  be  divided  into  two  classes: 
those  in  which  the  glenoid  cavity  is  absent  or  imperfectly  developed,  and 
those  in  which  it  is  approximately  normal*  In  the  latter  class  the  posi* 
tion  of  the  head  of  tlie  humerus  is  usually  subspinous.  Shoulder- joint 
dislocations  of  this  clam  present  three  distinct  forms ;  (1)  those  due  to  ir 
regular  development  of  the  joint;  (2)  those  in  which  the  bones  are  nor 
mally  formed  and  in  which  the  displacement  may  have  occurred  daring 
deHveryj  and  (3)  those  also  with  normal  bones  in  which  the  displaer 
ment  is  the  result  of  paralysis  antedating  birth,  or  eaused  diirisf 
delivery. 

JHsioccUwns  of  the  S^tou/der  Apparently  Congenital, — The    lesien  i« 


aometiiQes  double  or  associated  with  other  congenital  affections,  and  in 
one  case  two  children  in  one  family  were  similarly  atYected, 

In  a  case  of  the  first  class  described  by  Smith  there  was  hardly  a  trace 
of  tbe  normal  glenoid  cavity. 

In  the  class  of  cases  in  which  the  glenoid  cavity  is  approximately  nor- 
mal the  origin  is,  of  course,  less  certainly  congenital.  The  position  of 
thki  head  of  tlie  huiuerns  in  these  cases  seems  nsually  to  be  subspinous. 
The  limitation  of  function  is  similar  to  that  in  traumatic  dislof^ations. 
Kve  and  Phelps  have  operated  on  such  cases  with  good  functional  result, 
J.  S.  Stone  operated  on  a  case  in  which  the  glenoid  cavity  was  f  ouud  to  he 
normal,  and  improvement  in  the  usefulness  of  the  arm  followed.  Lewis 
reduced  a  case  without  incision  in  which  the  reduction  was  permanent,  as 
did  also  Jenni.     In  this  class  of  cases  it  woidd  seeuij  especially  after 
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complicated  labor,  tliat  a  subspinous  dislocation  of  this  type  was  likely  to 
be  improved  or  cured  by  reduction  or  operation.  When  the  subcoracoid 
or  subacromial  luxation  is  due  to  faulty  development  of  the  glenoid 
cavity  the  outlook  is  not  so  encouraging.  Separation  of  the  epiphysis  of 
the  humenis  occurring  during  delivery  may  simulate  congenital  disloca* 

►tion  of  the  shoulder, 
Elbow-Joini. — Dislocations  of  the  elbow  are  of  little  practical  surgical 
interest,  the  reported  cases  being  for  the  most  part  curiosities  and  not 

•following  any  one  type.     There  are  four  varieties: 
1.   Dislocations  backward  of  the  head  of  the  radius,  with  or  without 
abnormality  of  the  radius  and  ulna  in  the  upper  third  of  the  forearm. 

»2,   Forward  and  upward  dislocations  of  the  radius, 
3.   Backward  dislocation  of  the  radius  and  partial  dislocation  of  the 
ulna  with  imperfect  development  of  the  external  condyle. 

•        4.   Dislocations  of  both  bones  backward. 
Wrist. — Congenital  dislocations  of  the  wrist  are  for  the  most  part 
associated  with  bony  deformity  and  are  classed  with  club-hand. 

Knee. — Congenital  dislocation  of  the  knee  ia  rare;   but  24  cases  are 
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reported  by  Phocas,  in  aildition  to  whicli  it  has  been  possible  ta  c^Uert 
25  others,  la  Taylor^a  list  of  IH  cases,  in  IH  the  deformitj  was  UUl- 
eralj  in  16  unilateral;  in  2i  of  the  34  the  displat'ement  was  anterior. 

There  are  t%vo  principal  forms  of  lougenital  disla«»ations  of  the  kii«, 
one  in  which  tlie  tibia  is  dislurated  upward  on  the  femur  and  the  other 
in  which  the  leg  is  hyperextended  as  a  result  of  the  forward  disloi*atic«i 
of  the  tibia  on  to  the  anterior  surface  of  the  condyles  of  the  femur. 

Lateral  subluxation  tw*curs  rarely  and  in  cases  with  other  eongenit&l 
alfections.  The  commonest  disioiiation  is  the  forward  one  kiiowu  as  genu 
rp<un'atnni  which  is  found  assiM'iated  with  breech  presentation.  The 
condyles  of  the  femur  can  be  felt  at  the  back  of  the  popliteal  spacc^^  aiitl 
the  pateEa  is  often  small,  occasionally  absent.  Lateral  mobility  is  the 
exceyjtion,  and,  as  a  rule,  is  •  on  lined  to  the  bilateral  cases  when  other  de- 
formities coexist.  A  case  of  ankylosis  witli  anterior  luxation  of  both  Uhvt 
has  been  reported  by  Kronlein.  Moditications  in  the  shape  of  the  booe^ 
ligaments,  and  cartilages  of  the  knee-joint  have  beeu  recorded  in  them 
cases. 

The  forward  dislocation  of  the  knee  is  generally  to  be  corrected  br 
manipulation  and  the  ajiplication  of  splints  to  the  leg  in  a  corrected  j>oii' 
tion,  Followiug  these  measures,  apparatus  should  be  applied  to  limit  th^ 
lateral  luotion  if  present  and  to  decrease  the  amonnt  of  hyperextensitin 
aud  increase  the  amount  of  flexion.  Apparatus  must  \ye  worn,  of  i*our5«f» 
till  the  structures  about  the  joints  have  adapted  themselves  to  the  new 
conditions. 

l*osterior  dislocation  of  the  knee  has  been  reduced  by  tenotomy*  as 
has  been  done  in  a  case  of  Hiunilton  and  by  *Sayre.  Massage,  manipuLi* 
tion,  with  or  without  an  anaesthetic,  or  even  osteoclasis,  followed  by  tht 
use  of  retentive  a^iparatus  are  to  be  regarded  as  the  proper  methods  d 
treatment, 

liisiordtions  of  the  jmtella^  descrilied  fis  congenital,  although  their 
congenital  origin  is  doubted  by  some  writers,  are  as  follows : 

Displacements  upward  with  lengthening  of  the  patellar  tendon. 

Dislocations  outward  with  absence  or  flattening  of  the  outer  condyle 
of  the  femur. 

Dislocations  outward  with  approximately  normal  condyles. 

In  a  case  of  outward  dislocation  in  a  child  ten  years  old^  apparentlT 
congenital  in  origin,  operated  upon  by  one  of  the  writers,  the  dislo: 
was  redured  by  a  long  vertical  in<nsion  at  the  outer  side  of  the  pau... 
and  a  reeling  of  the  capsule  at  the  inner  side.  , 

Ankif", — Inward  and  outward  dislocations  of  the  ankle  are  recorded  in 
cases  in  which  there  was  bony  defect  of  the  tibia  or  fibula. 
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Symptojiis.  —  Diagiioais — Dififerential   diaf- 


In PANTILE  spinal  paralysis  is  an  atfection  which  attacks  chietiy  (-hil- 
dren  in  their  first  dentition.  It  (»omes  on  with  a  sudden  onset  and  de- 
prives certain  muscles  and  often  an  entire  limb  of  musuular  power,  and 
the  parts  affected  undergo  rapid  atrophy.  The  paralysis  is  a  pawl? 
motor  one. 

The  pathological  name  of  the  atfection  is  acute  anterior  poliomyelitis, 
and  other  commoo  names  are  r  Infantile  paralysis,  essential  paraly- 
children,  aciite  atrophic  spinal  paralysis,  *' teething  palsy"  or  u.  ^ 
paralysis.  Regressive  paralysis  (Barlow),  myelitis  of  the  anterior  horns 
(Seguin),  myogenic  paralysis  (liouchut).  German:  KinderlahmoDg, 
spinale  Kinderlahmung,  essentielle  Kinderliihmung.  Fren<'b  :  PamJysie 
spinale,  paralysie  infantile,  paralysie  des  petits  enfants,  paralysie 
tielle  de  Tenfance,  tephroiny^lite  aiiterieure  aigue  (Charcot),  etc. 

The  disease  was  first  mentioned  by  Underwood  *  in  1784,  but  it  wa* 
not  then  separated  clearly  from  the  other  kinds  of  paralysis  affecting 
children,  and  it  remained  for  Heine  to  give  the  first  accurate  accoimt  of 
the  disease  in  1840. 


Etiology. 


f\^  '^RA^ 


Little  is  known  of  the  causation  of  infantile  paralysis.  The 
is  usually  limited  to  the  time  of  the  tirst  dentition  in  children.  Of  250 
cases  (collected  from  Heme/^  Dueheune  the  younger,  *  and  Barlow*)  154 
occurred  between  6  months  and  2  years.  Of  SeeligmUller'j**  71  oases,  90 
per  cent  occurred  before  3  years,  and  of  150  cases  considered  by  SinkWr* 
six-sevenths  of  all  cases  occurred  in  the  first  3  years.  In  83  cases  inves- 
tigated by  SchulUe  11  were  in  the  first  year  and  'M  in  the  8e<»ond,  while  3 
were  over  5  years  old.     Once  it  occurred  in  a  baby  4  weeks  old,  ■     Inas* 

^"Treatise  on  the  Biseaflt^s  ut  I'hildrmi,"  Lomlon,  Ttli  e<l,,  182«i,  p,  251. 

5  Heine:  '*Ueberftp.  Kinderliilimmig,"  2  AutL,  Siuttgaul,  18<J0, 

'  Duchenne  file:   Arch.  gdn.  de  Med,,  toiue  ii.,  1864. 

*  Barlow  t  **0n  Regressive  Paralysis,"  London,  1878, 

•SeellgmUller;  Gerhardt's  "Handbuch  der  Kinderkrankheiten,"  v,,  1881^ 

•Wharton  Siiikler  :  Keatinj^'s  "  Encyclopedia,"  p.  ti83, 

'SchulUe:  **Lehrb,  der  Nervenkrankheiten,"  Stuttgart,  1898,  p.  228, 
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much  as  it  ia  well  known  that  chiUlren  are  especially  irritable  and  liable 
to  neuroses  of  all  sorts  during  the  time  of  dentition/  it  is  assumed  that 
this  condition  of  exalted  nervous  irritability  is  suthcieut  to  render  the 
cord  most  susceptible  to  any  irritation.  The  disease  has  been  seen  as 
early  in  life  as  the  twelfth  day  in  a  ease  of  Ducheunt^'s,  and  adults  are  not 
exempt  from  a  similar  ailectioii,  wliiih  is  occasionally  of  traumatic  origin. 

Exposure  to  severe  heat  and  sunstroke  are  mentioned  as  occasional 
causes  of  the  attack  of  paralysis.  Most  cases  occur  during  warm  weather. 
Twenty-seven  of  !Jarlow's  53  eases  occurred  during  July  and  August, 
and  Sinkler  found  that  m  lil3  out  of  270  cases  the  disease  occurred  from 
May  to  September  inclusive. 

Exposure  to  cold,  or  chilling  of  the  heated  body,  and  sitting  on  the 
damp  grass  or  on  cold  atones,  are  mentioned  as  occasional  causes  of  the 
attacks  of  paralysis.  Over-exertion  is  reported  as  at  times  the  cause  of 
the  affection.  The  disease  is  also  known  to  occur  during  or  sck>!i  after 
measles,'^  scarlet  fever,'  vaccinia,  and  typhus  and  typhoid  fever,  pneu- 
monia, and  erysipelas.*  An  acute  feverish  attack,  like  indigestion,  is 
often  aasigneil  as  the  cause,  but  inasEuich  as  it  may  be  the  chief  symp- 
tom of  the  onset,  no  weight  can  be  attached  to  it. 

Certain  other  cases  seem  to  come  on  after  a  fall,  and  rt  is  quite  pos- 
sible that  a  traumatic  liemorrhage  into  the  substance  of  the  cord  might 
occur,  causing  mucli  the  same  symptoms  as  anterior  poliomyelitis*  **  hut 
such  traumatic  histories  are  rare. 

As  a  mattet-  of  fact,  the  disease  attacks  healthy  and  unhealthy  chil- 
dren, boys  and  girls  alike,  usually  without  any  demonstrable  cause,  com- 
ing on  in  the  midst  of  perfect  bodily  health,  and  apparently  the  affection 
has  no  dependence  upon  a  hereditary  induence.  It  is  by  far  the  com- 
monest paralysis  in  children  and  iu  most  cases  develops  during  the 
uiglit  rather  than  the  day  and  commonly  during  the  hot  months. 

Modern  opinion  ratlier  inclines  toward  regarding  the  affection  as  in- 
fectious in  origin,  although  the  infecting  organism  has  not  been  definitely 
demonstrated.  Fresh  cases  have  been  investigated  as  to  the  presence  of 
a  microorganism  with  negative  results  for  the  most  part.  Schultze,"  how- 
ever, in  a  case  of  what  he  considered  anterior  poliomyelitis  of  the  arms 
and  net^k  in  a  boy  of  tive,  did  a  lumbar  puncture  on  tlie  thirteenth  day 
and  found  iu  the  cerebrospinal  fluid  withdrawn  an  organism  which  he  de- 

^  Henry  Kennedy  :  l»ul>Hii  i^iiJirL  Jouni.,  ir.,  February  and  May  j  xxii.,  August 
aiid  November. 

'^  SeeligmtlHer :  Lew,  cit. 

*  Roger:  GjfcZ.  infnJ.,  187!.- 

**  Meyer:  "•Die  Eleitricittii  mid  ihre  Anwendang  auf  pracL  MediciE,"  Berlin, 
1808,  M  ed. 

^Tnylor:  Med.  Times  and  Gazette,  1879,  vul.  L,  p.  187  j  Ducbenne :  Arch.  g^ii» 
de  M^.,  1»H  ;  Keniiody  :  Dublin  Quarterly,  1850.  and  Frey  :  Berh  klin.  Woch.,  1874. 

^MUnch.  med.  Wochenaclit. ,  mm,  No.  38,  p.  IWl. 
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scrilied  as  the  Weichselbaiiui-Jiiger  diploccKSCUs,  The  later  history  of  th* 
ease  was  that  of  infantile  paralysis.  As  a  somewhat  siaiilar  fomi  »rf 
paralysis  follows  certain  cases  of  cerebrospinal  mettingitix,  thiB  evidtfiuws 
cannot  be  accepted  as  con  el  naive. 

The  at!e«'tioLi  ocenrs  at  times  as  an  epidemic  which  lauds  font*  to 
the  view  of  its  infections  character.  Such  epidemics  have  been  reported 
from  time  to  tinie.  The  earliest  was  in  1HI3.'  Medin  ^  rapotted  44 
cases  occurring  in  Stockhohn  in  the  summer  of  1KJS7.  There  ware  three 
deaths,  and  a  1  though  in  general  the  ordinary  type  of  infantile  ]jar3dy^ 
was  followed,  a  few  aberrant  cases  were  seen.  Briegleb  '  reported  ia 
epidemic  in  18'J<K 

The  epidemic  reported  by  Caverly'  in  Vermont,  around  KuilaDdf  in 
the  sununer  of  IHIM,  was  very  extensive  and  very  severe.  The  epidemic 
included  V42  cases,  and  IS  rases  were  fatal.  The  ctnebral  tracts  were  m 
several  cases  involved.  An  epidemic  in  Australia  was  reported  by  Alston 
in  1897,  consisting  of  14  cases."  An  epidemic  in  Cherry tield.  Me,,  wms 
reported  by  Madison  Taylor.  There  were  7  cases  with  1  fatality/  VV, 
Pasteur'  reported  iu  iKtHj  an  epidemic  oi-curring  in  T  members  u(  the 
same  family.  A  very  careful  investigation  of  an  epidemic  oceurnag 
in  North  Adams,  Mass.,  \vas  made  by  Brackett/  Ten  cases  were  Bfmt 
and  examined  which  in  general  were  of  a  more  severe  type  thati  ordiBUj 
cases.  The  initial  fever  was  high»  the  diHtribution  of  paralysis  was  on 
the  whole  more  extensive.  The  sphincters  were  at  times  involved,  and 
prolonged  hypertesthesia  was  found  in  the  severer  oaBes.  These  feattirex 
seem  iu  geneml  to  characterize  the  epidemic  cases  as  descril3ed  by  othecs. 
At  North  Adams  all  of  the  cases  Imt  one  occurred  along  the  banks  of  thf 
two  rivers  flowing  through  the  town;  no  other  common  etiological  factor 
could  be  found. 


Pathology* 
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The  study  of  autopsies"  in  recent  cases  of  infantile  paralysis  has  re- 
sulted in  the  opinion  among  recent  writers  that  the  entire  gray  matter  of 
the  cord  is  the  seat  of  interstitial  intiammation  and  that  the  changes  m 


•Colmer:  Am.  Jnur.  Mf«l.  Selencen,  184:4. 
f  Mediii:  Pr4jC€?ediugR  Ttnjth  Int.  CoDg.,  vui.  ii.,  dlv.  Iv. 
*Briegleb:  liiaug.  Diss.,  A*nm,  l*4iM>. 
*j5m-n.  AiiL  Med.  A»sn.,  Jimuikry  4th.  IHIWV, 
*  AuBU^liaii  Med.  Guz.,  April  */4th.  imi, 
^Boston  Med.  and  Surg.  Jnurn.,  cxxix.,  lOi. 
'Tnina  VUu,  So.-,  ^f  I>oiidoii.  189*1.  p.  Wl 
^Tmm.  Am.  Oith,  Ahhu..  vol.  xK,  p.  Iii2. 

•GoldKcheider:    Zeit   L   klin.    Med.,  JUtlih,   1893,  p.   494;   Dauber:    Zelt 
Nervenbeilkimde,  vol  iv.  ;  Siemerling:  Arch.  f.  Piychiatrie,  xxri.,  267  ^wltll  HtMs^ 


tare  to  1894), 
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the  ganglion  qAIs  are  set^udaiy'  ^Saelia).  Gol da o he i tier's  study  would 
luiike  it  ap|>ear  that  the  blood-vessels  are  tiiHt  atTecied  and  that  froui 
these  the  neuroglia  is  attacked,  and  that  the  i^hanges  in  the  gnu j^ Hon 


\ 


hvyrji':^^, 


^  y' 


cells  are  degenerative  and  secondary  in  them  as  well  as  in  tlie  nerve 
fibres:  The  f^mes  of  Siemerling  are  conHnuatory,  and  both  sets  lead  to 
the  view  that  the  inHanimation  is  interatitial  and  not  purt^nrhymatons. 

The  pmcesw  may  involve  a  few  segments  of  the  rord,  or  it  may  involve 
a  greater  part  of  the  vtml  and  extend  to  the  medulla  nsid  pons.  The 
larger  ganglicm  eelb  of  the  anterior  horns  in  the  attested  area  disappear 
and  the  ont*s  thsit  remain  are  shrunken  antl  the  cell  processes  have  dis- 
apjieared.  The  entire  gray  matter  of  the  affected  side  shrinks,  and  even 
the  white  matter  is  smaller  than  that  of  the  other  side.  The  columns  of 
Clarke  disappear  and  the  anterior  nerve  roots  be^*ome  smaller  than  those 
of  the  other  side. 

Atrophic,  changes  soon  take  place  in  tlie  paralyzed  limb.     Sometimes 

'  Von  Kiddilvii:  CeuL  f,  PjuIl.  SepiemlxM-  Uth.  WM  (rhiirfor«  view). 


change.     In  other  instances,  even  in  severe  CAses^  the  bones  seem  In 

little  affected,  while  the  atrophy  of  the  iimsclea  is  very  marked. 

The  epiphyses  are  stuDted,  and  the  ligaments  be<*ome  thin  and  loosej 
and  dislocations  and  distortions  of  the  joints  are  favored.     It  i»  iii. 
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oles  that  the  most  notable  changes  are  found.     These  waste  rapidly 

beoome  flabby  to  the  touch ;   and  microscopic  examination  shows  a 

,   of  striation  followed  by  a  granular  degeneration  of  the  fibres  until 

e  is  left  beyond  muscle  corpus(des  and  fat  granules  contained  in  sar- 

luma.     This,  of  course,  is  clearly  more  than  the  atrophy  of  disuse. ' 

That  poliomyelitis  represents  an  acute  inflammatory  (condition  of  the 
^(^orior  gray  matter  of  the  spinal  cord  is  conceded  on  all  sides,  but  the 
E'Mion  arises,  what  the  origin  of  such  inflammation  may  be.     The  only 

factory  explanation  at  the  present  day  is  to  suppose  that  the  inflam- 
tion  is  the  result  of  an  acute  infection  which  happens  to  be  located  in 

spinal  cord,  just  as  other  infe(*tious  diseases  show  a  predilection  for 
|ier  sites  in  the  body.     The  microbic  origin  has  not  yet  been  satisfac- 

ly  demonstrated,  but  all  the  clinical  facts  point  toward  this  view,  and 
fe  close  dependence  of  the  myelitic  process  upon  the  distribution  of  the 
ood-vessels  lends  further  (-olor  to  this  theory.'^ 

>i 

^  Symptoms. 

In  general  the  clinical  history  of  the  disease  falls  into  three  stages: 
(a)  The  onset,  to  which  stage  belong  the  acute  febrile  symptoms  and 
he  development  of  paralysis. 

(ft)  The  stage  of  convalescence,  which  begins  at  the  time  of  the  full 
levelopment  of  the  paralysis,  and  is  followed  by  a  brief  stationary  period, 
and  finally  rapid  and  then  slower  improvement  until  a  stationary  period 
-  'iB  reached. 

(c)  The  stage  of  deformity  in  which  wasting  of  the  afTec^ted  limb  is 

present  and  static,  paralytic,  and  contraction  deformities  have  supervened. 

No  arbitrary  subdivision  of  the  classes  of  symptoms  will  be  made, 

because  in  reality  the  stages  run .  into  each  other  so  gradually  that  it 

seems  unjustifiable  to  divide  them  so  practically. 

Infantile  paralysis  is  oftenest  ushered  in  by  a  mild  or  severe  febrile 

w    attack,  which  presents  no  detinite  characteristics  to  distinguish  it  from 

F    any  ordinary  attack  of  cold  or  indigestion."     The  elevation  of  temperature 

'     is  not  excessive,  commonly  from  1(M)^  to  lOli'  1\,  sometimes  even  104 '. 

With  this  fever  are  apt  to  be  associated  vomiting,  convulsions,  giddiness 

or  other  c*erebral  disturbance,  sometimes  even  delirium.     Older  children 

complain  of  pain  in  the  back  and  limbs.     There  is,  as  a  rule,  no  warning 

of  the  attack,  although  Seeligni idler  has  noted  at  times  a  disinclination 

to  walk  or  stand  as  much  as  usual  for  some  days  preceding — a  fact  quite 

in  accordance  with  Lange\s  theory  that  over-exertion  of  the  muscles  has 

much  to  do  with  the  production  of  the  disease.     Convulsions  may  be 

'Gowers:  "Dis.  of  Nerv.  Sy8t.,"vol.  i.,  25:]:  Jacob  v.  Heine:  Loc.  cit. 
«SachH:  "The  Nervous  Diseases  of  Children,"  New  York.  1895. 
-  Vojct :  "Ueber  die  esseiitielle  Lahinunff  der  Kinder." 


i.—  PoUinayeUUfl  Arxl«rior  of  Old  standing.    DiMppeajimoe  of  gaiifrlloii  i»ltM  wn  rl^i  «ldr  tiki 
Hhrlnkln^  of  right  half  of  cot6.    Cervical  region*    (Sartis*) 


of  the 
rather 


opposite  side.     This  is  frequently  the  result  of  retarded 
thau  of  real  wasting,   but  both  fa<*tors  at  times  enter  into 
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Fio.  4aB.— Ant«H<ir  VulUrtjiyHllite,    Chmnlr  Ktii^;  flwtl«m  throuifh  aliftli  r«nrl«l 
of  Hiitirlor  gray  muUer  Jiiicl  (*(  entii-e  linlfof  Hght  siU**,    (SftobftJ 


gro>rtii^| 
into  ihA^I 
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change.     In  other  iustames,  even  in  severe  rases,  the  bcmeo  seem 
little  affected,  while  the  atrophy  of  the  muscles  is  very  marked. 

The  epiphyses  are  stunted,  and  the  ligaments  beeome  thin  and  Ic 
and  dislocations  and  distortions  of  the  joints  are  favored*     It  is  in 
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suseles  tliat  the  most  notable  ehanges  are  found.  These  waste  rapidly 
and  bei'oiue  flabby  to  the  touuhj  and  mieroscopit!  examination  shows  a 
loss  of  striation  followed  by  a  granular  degeneration  of  the  fibres  until 
little  is  left  beyond  musole  rorpnsrles  and  fat  granules  contained  in  aar- 
eolenima.     This,  of  I'oiirse,  ia  tlearly  more  than  the  atrophy  of  disuse.' 

That  poliomyelitis  represents  an  aeute  intiammatury  I'ondition  of  the 
anterior  gray  mattt^r  of  the  spinal  <*ord  is  ( onreded  oa  all  aides,  but  the 
question  arises,  what  the  origin  of  such  intiammatiou  nmy  be.  The  only 
satisfactory  explanation  at  the  present  day  is  to  suppose  that  the  inflam- 
mation is  the  result  of  an  aiote  infection  which  happens  to  be  located  in 
the  spinal  cord,  just  as  other  infections  diseases  show  a  predilection  for 
other  sites  in  the  body.  The  mierobie  origin  has  not  yet  b«en  satisfac- 
torily demonstrated,  but  all  the  clinical  facts  point  toward  this  view,  and 
the  close  dependence  of  the  myelitic  process  upon  the  distribution  of  the 
blood-vessels  lends  further  color  to  this  theory,^ 

Symptoms. 

In  general  the  clinical  history  of  the  disease  falls  into  three  stages : 

(a)  The  onset,  to  which  stage  belong  the  acute  febrile  symptoms  and 
the  development  of  paralysis, 

(A)  The  stage  of  (-ouvalescence,  which  l>egins  at  the  time  of  the  full 
development  of  the  paralysis,  and  is  followed  by  a  brief  stationary  period, 
and  finally  rapid  and  then  slower  improvement  until  a  stationary  period 
is  reached. 

(r)  The  stage  of  deformity  in  wbicli  wasting  of  the  affected  liudj  is 
present  and  static,  paralytic,  and  contraction  deformities  have  super%*ened. 

No  arbitrary  subdivision  of  the  rlasses  of  sympt^ims  will  be  made, 
be«^ause  in  realitj'^  the  stages  run  into  each  other  so  gradually  that  it 
seems  unjustifiable  to  divide  theju  so  practically. 

Infantile  paralysis  is  oftenest  usliered  in  by  a  mild  or  severe  febrile 
atta**k,  whit'h  presents  no  definite  characteristics  to  distinguish  it  from 
any  ordinary  attack  of  cold  or  indigestion.'  The  elevation  of  temperature 
IS  not  excessive,  commonly  from  lOO"  to  t02  V,,  sometimes  even  104  . 
With  this  fever  are  apt  to  be  associated  vomiting,  c  on^nilsions,  giddiness 
or  other  cerebral  disturbance,  sometimes  even  delirium.  Older  children 
complain  of  pain  in  the  back  and  limbs.  There  is,  as  a  nde,  no  warning 
of  the  attack,  although  SeeligniJlller  has  noted  at  times  a  disinclination 
to  walk  or  stand  as  much  as  usual  for  some  days  preceding — ^a  fact  quite 
in  accordance  with  Lange^s  theory  that  over-exertion  of  the  muscles  has 
much  to  do  with  the  production  of  the  disease.     Convulsions  may  be 

*Gower«t  "Din.  of  Nerv.  Syat,"  vol.  i.,  252?;  Jacob  v,  Heine:  Loc.  cit 
*S«chH:  "The  Nervous  ]>ise»*se8  of  Clnldren."  New  York,  1896. 
*Vo;:t :  "Ueber  die  eHsejitieJle  I*iiljinun^  der  Kinder.*' 
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present/  aiul  when  they  m^rm-  tliey  are  usually  followed  by  a  period  or 
niuMmstuouiitieH;^.  The  feverish  attack  at  the  onset  may,  however,  ijii 
very  severe.'  at  times  lasting  two  or  three  days  (or  even  weeks)  before 
the  paralysis  appears.  Mure  coiiunonly,  however,  it  is  very  slight  a&il 
soarrely  iiutired.  In  certain  rare  eanes,  two  or  even  three^  attacrka  of 
fever  are  iioted^  eat-h  followed  hy  an  increase  in  the  paralysis.*  Pain 
a  rheumatic  chara<*ter  in  the  hark  and  liiiihs  is  a  eoimnon  initial  a^vni 
torn.  Ill  certain  cases'"  all  feverish  and  other  symptoms  are  absent' 
the  onset,  and  the  cliild  in  suddenly  diseovered  to  be  paralyzed  in  oae 
more  Iiud>s.  Such  jiaralysis  comes  on  oftenest  in  the  night,  but  it 
lieeii  nhserved  to  eome  on  quietly  in  tlie  daytime^  while  the  child  was  al 
play."  In  these  cases  there  may  be  no  succeeding  illness,  and  the  paralj 
sis  is  the  only  symptom  throughout. 

IHarrhiea,  vomiting,  general  hypereesthesia,  and  much  nervous  irrita- 
bility are  other  symptoms  which  often  accompany  the  onset  of  the  panUy-j 
sis.  Ihiring  the  first  few  days  there  may  be  paralysis  of  the  bladder^ 
with  retention  or  inrontinence  of  urine,  hut  it  disappears  after  a  few  dayj 
or  weeks.  Pain  is  a  symptom  but  little  noted  in  infantile  paralysis, 
it  is  not  uniunnniun,  nor  doe8  it  indicate  of  itself  the  presence  of  any 
additional  pathological  pro<*.ess. 

The  paralysis  itself  very  quickly  becomes  manifest  and  reaches  it* 
maxinuun  within  a  few  hours  of  the  attat^k,  or  within  a  day  or  two,  ei-j 
eept  in  rare  cases.  Having  reached  its  maxinruoi  and  remained  station-^ 
ary  for  a  short  titne,  improvement  almost  invariably  begin.s.  In  rare 
cases  improvement  begins  imjnediat^ly  after  the  attack,  and  proceeds  to 
complete  recovery.  These  are  the  cases  which  ai*e  spoken  of  as  "tem- 
poraiy  spinal  paralysis.  '^  The  more  cximmon  course  is  for  the  paralysis 
to  remain  nearly  stationary  for  a  time  varying  from  two  to  six  weeks,  and 
then  to  improve,  at  first  rapidly  and  then  more  slowly,  for  three  or  four 
months.  After  six  months  have  passed,  further  spontaneous  improve- 
ment  is  unusual. 

Vascular  changes  become  very  marked.  The  temperature  of  the  liraU 
is  much  lower  than  that  of  the  other.  The  limb  is  generally  bluish,  witb 
a  su{>ert!cial  stagnation  of  the  blood,  on  account  of  an  atrophy  of  thi 
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^  JiK^nlii  :    Pep|MM".-4  "  Sy^t.  nf  Medicine/*  vtll.  li. 

-  Krb  :  Zieinsfteirs  "  Hanidbucli,"  x\.,V2;  Henoch  :  "  V«rle«.  fiber  KitMierkr..**a 
Aufl,.  l&Hl. 

•LftborUe:  (»p.  cjt.,  p.  B, 

*  Altbaim:  "On  Inf.  Par.  and  Bomtj  RlliL-^i  Dii^eaaiss  of  tbe  Sp.  Cord;"  U 
1878.  p.  12. 

*DiicbemjeillK;  Ait:li.  g^n.  de  Utd,,  1864,  37. 
*LaboiYle  :  "  1>  la  Paralysie  de  PlCnfanee." 

*See!igm«ller  In  HillieL  ^t  Banhez*  **Traite  dm  Mai.  de  rRaf&iioe,'*  tvL  IU_ 
p.  551, 

•  M,  V,  Jacobi :  Am.  Jouin,  of  tJbwi,,  May,  1874, 


IKFANTILE   BPIXAL   PARALYSIS, 


4sr 


blcM^fi -vessels  and  consequent  dimiuution  of  their  calibre,  and  when  the 
blood  is  pressed  out  nf  the  surface  capillaries  by  the  finger  it  returns 
slowly.  On  account  of  this  Tascular  sluggishness  ulcers  may  form, 
which  are  sinw  to  heal  and  very  painful,  Tlie  limb  even  very  early  hises 
its  normal  appearance,  and  the  flaccid  undeveloped  look  of  tlie  foot  or 
hand  is  most  noticeable. 

Atrophy  of  the  aftected  muscles  begins  to  be  perceptible  a  few  weeks 
after  the  onset  of  the  paralysis,  while  the  loss  of  striation  in  the  muscu- 
lar fibres  c^o  be  detected  with  tlie  microscope  within  two  or  three  days 
the  attark.'  The  muscles  may  be  tender  to  the  touch  during  the  time 
that  they  are  wasting  so  fast,  especially  in  adults  and  older  children. 
Muscles  seriously  affected  are  tameless  ami  flac<'id  from  the  first,  and  in 
the  late  stages  of  wasting  s<'arrely  any  Vidume  of  muscle  seems  left  when 
the  limb  is  grasped  with  the  hand. 

The  paralysis  is  a  purely  motor  one,  and  although  tingling  and  formi- 
cation may  be  pre«eijt,  sensation  is  very  rarely  affected.  The  letlexes 
are  almlished  in  the  affected  limb  if  the  implication  of  the  extensor  tnus* 
cks  of  the  thigh  Ije  enough  to  do  aWay  with  the  knee  jerk  of  the  affected 
side. 

Sometimes  after  an  attack  tlie  paralysis  may  seem  to  l*e  generaU  i>ut 
the  probabilities  are  that  after  improving  in  general,  the  loss  of  power 
will  eventually  be  localized  in  one  liml^  and  that  if  one  limb  originally 
is  paralyzed  the  likelihood  is  very  great  that  a  certain  amount  of  power 
will  be  r^aiued,  leaving  only  <'ertaiu  groups  of  mnacles  permanently 
paralyzed. 

lyhsftlhtitkyn, — The  paralysis  in  its  distribution  is  nionoplegie  in  more 
than  half  the  cases,  as  a  cousolidatiou  of  the  tables  of  r>iichenne  and 
Seeligm tiller  will  shtnv. 

One  leg  paralyzed,     .,..,,.,  74 

\  >ne  arm        "             .,.,..,.  2.H 

Both  legs      '* 1';* 

Hoth  arms    ''             ........  3 

Ail  fom-  extremities  paralyzed,            .....  7 

Hemiplegic  paralysis,        ...,.*.  3 

<  Vossefi  paralysis,     ........  3 

Muscles  of  trunk  and  alKloiueu  piiraiyzed,            ...  1 


1:^7 


The  great  preponderanre  of  paralysis  of  the  lower  extremities  is  to 
be  noted,  and  the  liability  to  paralysis  increases  even  from  the  thigh  to 
the  foott  and  when  imjuovemeut  begins  in  a  ease  in  which  both  an  up^mr 
and  lower  extremity'  are  paralyzed,  the  improvement  begins  first  in  the 

'H,  W.  Berg:  AVmKi's-Ref.  Handbook, »♦  vol.  v.,  p.  504. 
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arm.  Ooamiioi^y  oertaiii  groups  of  museleB  btb  attackt»d,  and  whea  i 
jaeent  muscles  are  aflerted  they  seem  to  be  selef'ted  at  random  oftcnei 
than  by  functional  or  anatomical  assoiiation.  In  the  leg,  the  extenaoti 
and  the  peronei  are  the  murtt^les  ofteiiest  affected.  The  glutei  are  neyt^x 
affected  alone,  but  they  conunonly  share  in  any  extensive  jiaralysis  of  tLe 
leg.  In  the  arm  the  deltoid  suffers  ofteuer  than  any  other  arm  muarle^i 
either  alone  or  in  association  with  other  muscles.  The  **  upper- arm  type  ** 
of  paraly^^is,  which  Erb  has  desf*ribed,  consists  of  the  simultaneous  afte*- 
tion  of  the  deltoid,  nupra-  and  infraspinatus,  the  biceps,  and  the  supms- 
tors.     There  is  also  a  **  forearm  type"  described  by  Remak  *   in  whirh,  J 

as  in  lead  paralysis,  the  extensor  muscles  ofl 
the   hand  are  paralyzed  while  the  SQpiuator| 
longns  is  spared.     The  serratus   magnus  ii 
sometimes  affected  as  well  as  the  trapeztui 


Fk..  4^J7,— l*iinily!«is  of  Ijeft  Arm 
MuMi'h«.  drMuUfl  and  iHMTuUiii  uiag- 
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and  pectoralis  major.  The  neck  muscles  are  very  seldom  affected  and 
the  muscles  supplied  by  the  tranial  nerves  ouly  rarely. 

The  mnacles  of  the  back  may  be  paralyzed  and  the  patient  be  ntiabit 
to  sit  ereet,  or  if  the  distribution  of  the  paralysis  is  nneven  lateral  curva- 
ture may  result — a  state  of  affaira  often  uiade  worse  by  allowing  tiia 
patient  to  sit  erect  while  the  muscles  are  still  weak.  The  diaphragm  is 
CM^casionally  paralyzed.  In  those  rare  i-ases  of  paralysis  of  the  aMomioal 
muadeSy  the  patient  leans  back  to  a  very  markeil  degree,  mis^in?  the 
restraining  action  of  the  abdominal  muscles.  There  are,  finally,  cjises  of 
iniiversal  paralysis  in  which  death  soon  takes  ]dace  from  interferem^e  wttii 
respiration. 

The  sequelai  of  the  disease  are  few.     Progress! ye  muscular  atrophy 

iR«mak:  ArcU.  f.  Psych.,  Bwid  ix..  1878-70.  p.  610. 
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>een  several  times  abserveti  tx*  stait  from  tli©  iliseased  limb,  and  the 
symptoms  of  lateral  sclerosis  at  other  times  have  been  seen  to  develops ' 
but  aueli  oecurrenees  are  very  rare. 

J/efoi'ttitties. ^The  deformitiea  whi<'h  come  on  after  lEfautile  paralysis 
are  late  events  in  the  history  of  the  disease  and  rarely  develop  until 
at  least  some  mouths  after  the  attack.  They  are,  as  a  rule,  progressive 
in  their  eharac  ter  and  the  end  results  are  often  sm-h  extreme  distortions 
that  the  atfected  limb  is  useless.  The  deformities  fall  into  two  chief 
classes:  (1)  deformities  due  to  trophic  changes,  sueh  as  bone  shorten  lug, 
etc. ;   (- )  deformities  due  to  musi'iilar  paralysis. 

(1)  The  first  class  is  comparatively  unimportant;  shortening  of  the 
paralyzed  aim  or  leg  may  take  place  with  atrophy  of  the  bone  in  every 
direr^tion,  so  that  a  liability  to  fracture  is  of  <H.>urse  a  necessary  conse- 
quence. Shortening  of  the  arm  is  lomparatively  unimportant  in  itself, 
but  shortening  of  the  leg  is  likely  to  induce  lateral  curvature  of  the  spine 
fnnu  the  necessarily  tilted  jjosition  of  the  pelvis'*  due  to  the  unequal 
length  of  the  legs. 

(2)  The  deformities  of  the  second  class,  which  are  the  result  of  mus- 
cular paralysis,  are  manifold  and  form  the  great  bulk  of  the  cases  of  de- 
formity in  auterior  poliomyelitis.  As  a  rule  they  do  not  appear  earlier 
than  two  or  three  months  after  the  onset  and  more  commonly  not  for 
many  months. 

For  clinical  consideration  they  fall  into  two  groups:  deformities  caused 
by  contraction,  and  deformities  due  to  laxity  of  the  muscles  and  ligaments. 
Volkmann,  on  the  groimd  of  lluter's  investigations,  explained  nearly  all 
the  deformities  on  mechanical  gitmiids,  urging  that  the  deformities  were 
developed  paitly  by  reason  of  the  weight  of  the  limbs  concerned  and  the 
position  which  they  assumed  when  at  rest,  and  partly  because  of  the 
muscular  insufficiency  of  the  affected  limbs  which  allowed  the  articular 
surfaces  to  be  subjected  to  an  excessive  pressure  when  lirought  into  use, 
which  had  the  efTeet  of  grjuhially  pressing  them  into  abnormal  position. 
The  earlier  idea  had  been,  however,  that  they  were  brought  about  by  the 
unopposed  action  of  the  muscles  which  were  not  aPfected.  Probably  both 
factors  are  active  in  the  causation  of  deformity. 

A  word  should  be  said  in  regard  to  the  reason  of  the  more  severe 
affection  of  the  anterior  leg  and  thigh  muscles  than  of  the  posterior 
muscles  in  nearly  all  cases.  The  theory  has  been  advanced  that,  after 
a  paralysis  of  the  leg,  the  limb  lies  flaccid  and  nearly  powerless,  the 
U>e8  drop,  and  if  the  sitting  posture  is  assumed,  the  knees  flex  and  the 
legs  hang  heavily  down.  As  a  result  of  this,  the  anterior  muscles  are 
always  pulled  upon  and  slightly  stret^^hed,  while  the  posterior  ones  are 


^Gowers:  *<  Dla,  of  Nerv.  Syst.,"  vol.  i.,  p.  2«2. 

^Bradford:    "Etiology  tif  Lateral  Curvature/*  BoKton  Med.  and   Sur^. 
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lax.  If  all  the  muscles  are  equally  alTectetl,  this  very  tH<tor  itiaj " 
etioiigh  to  make  a  great  differem  e  in  the  ult  irnate  usefulness  of  the  twttl 
groups.  Stretched  muscles  aie  notoriously  at  a  disadvantage,  so  far 
reoovery  goes,  in  any  diseased  euDditiuii,  and  mnseles  at  rest  ai*e  much] 
more  favorably  situated.  So  that  this  very  point  may  determiue  in  4 1 
measure  the  relative  amount  of  recovery  in  the  two  groups. 

Mort^over,  muscular  contraction  and  consequent  deformity  occur  oniy 
in  cases  in  M^hich  a  muscle  has  been  allowed  U>  remain  for  a  loti^  tiintf  m  I 
a  shortened  or  stretched  condition.      For  this  reason,  it  is  highly  iiufior* 
tant  to  support  and  restrain  the  affected  limb  in  a  normal  positioa  (the 
toot  at  a  right  angle  to  the  leg,  etc.). 

The  common  deformities  from  infantile  paralyis  which  oome  to  ihm  I 
orthopedic  surgeon  for  treatment  are  those  of  the  lower  extremity.     CJoo- 
sideied  in  detail,  it  is  l^st  to  begin  with  deformities  at  the  hip-joint  aitiil 
then  t.o  pass  on  to  the  conai deration  of  knee-joint  deformities  and  dtstor* 
tionn  of  the  foot. 

Ih'formUit\s  of  the  Ley, — Paralysis  maybe  complete  and   a  fiail-lika 
leg  be  the  result,  with  wasted  muscles,  and  loose  distorted  joints,  incapa* 
ble  of  motion  or  bearing  weight.      Such  a  limb  is  spoken  of  as  **  jamli©  de  ' 
Folichinelle.'' 

liut  more  commonly  tlie  paralysis  is  partial  ratlier  than  complete. 
Hie    muscles    of    the  thigh    commonly    affected    are    the    internal  and ' 
anterior  groups.     This  constitutes  a  serious  combination    and    reudem  1 
walking  difficult;    not  only  is  the  leg  abducted  with  a  tendency  to  ever- 
8 ion,  but  the  extensor  thigh  muscles  cannot  hold  the  ktiee  rigid  aa  is  ' 
necessary  in  walking,  the  leg  giving  way  whenever  weight  is  put  upon  it. 
The  glutei  are  generally  implicated  in  this  paralysis,  and  the  con  traction 
which  is  likely  to  result  from  this  paralysis  is  flexion  of  the  thigh  alone 
or  with  abduction  of  the  leg,  a  eundition  always  associated  with  tiexiou 
of  the  knee  and  talipes  equino-varus. 

Flexion  deformity  at  the  hip  produces  in  time  a  most  marked  lordosis 
in  the  back.  When  the  patient  stands  with  the  leg  dangling,  tha  weight 
of  it  drags  upon  the  pelvis  and  rotates  it  on  a  transverse  axis,  a  compen- 
sation which  makes  it  (lossihle  for  the  leg  to  hang  as  nearly  as  poaaible 
perpendicularly*     This  deformity  is  njarked  and  troublesome. 

At  the  knee,  contraction  in  the  flexed  pmitiou  (with  often  a  tendency 
to  subluxation  of  the  tibia  backward)  is  found,  and  in  the  more  sevens 
cases  decided  knock-knee.  At  other  times  when  laxity  rather  than  con- 
traction predominates,  hjperextension  of  the  knee  is  observed  and  somr 
times  lateral  mobility  also  exists.  In  severe  cases  of  this  type  in  which  tht< ' 
deformity  has  been  rectified  by  mechanical  or  operative  means,  tlie  tibia 
lies  in  a  plane  decidedly  posterior  to  that  of  the  femur.  The  same  may 
be  said  of  the  knock-knee  which  results  from  the  greater  promi- 
nence of  the  internal  condyle  of  the  femur.     The  fiexion  may  have  be«i| 


wio.  4a». 


the  |>atieiit  throws  the  weight  of  tlie  body  upon  the  fully  extended  knee 
aiid  the  strain  falls  upon  the  ligaments  rather  than  on  the  muscles.  The 
jwsterior  ligaments  yield  in  tiiu*^  Uj  this  repeated  weight  and  the  patient 
obtains  for  a  time  a  better  bejiriug.  The  same  deformity  is  favored  by  a 
tendency  which  these  patients  have  to  lean  with  the  hand  upon  the  knee 
when  rising  from  a  chair. 

Tliere  is  a  tendency  to  outward  rotation  of  the  tibia  upon  the  femur 
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in  eases  of  lung-standing  paralysis  of  the  leg.     In  this  case  the  eve 
of  the  foot  in  wiilkiug  is  a  troublesome  cuoiplicatiun. 

Inasmuch  as  paralyses  of  the  anterior  tibial  muscles  and  the  peronei  | 
are  the  most  frequent/  the  deformities  that  one  sees  oftenest  are  talijiei 
equino-varus,  or,  if  the  peronei  are  intact,  talipes  equinus.      Pure  talipes 
varus  from  this  cause  is  not  common. 

It  will  be  seen  that  hyperextension  of  the  knee  is  favored  in 
in  which  talipes  equinus  exists,  as  by  t!iat  means  alone  the  foot  csan  bdj 
placed  flat  on  the  ground. 

Talipes  calcaneo- valgus  and  pure  flat-foot  are  favored  by  lax 
mentS;  and  the  latter  may  l*e  a  progressive  deformity,  which   incr 
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until  a  stage  is  reached  in  which  the  inner  mallenhis  almost  touches  tlie 
ground  and  the  foot  can  he  flexed  until  the  dorsiun  touches  the  skin  over 
the  tibia.  The  bearing  of  body  weight  on  a  foot,  the  Itgainents  and 
muscles  of  which  are  weak,  tends  to  produce  flat-foot. 

Pure  talipes  calcaneus  seems  to  be  tlie  result  of  the  paralysis  of  the  pos- 
terior calf  muscles  t-oinbined  with  the  action  nf  gravity  and  superincum- 
bent weight.  What  is  known  as  |)es  cavns  is  more  common  than  pure 
t^alipes  calcaneus, 

The  order  of  frequency  of  the  different  forms  of  deformity  from  an- 
terior poliomyelitis  is  as  follows:  (1)  talipes  equino-varus ;  (2)  ealcaneo- 
valgtis;  (3)  equinus;  (4)  calcaneus  or  pes  eavus. 

Deformities  of  the  arms  are  comparatively  uncommon  as  tlie  r^ultof 
infantile  paralysis.     The  least  infrequent  of  these  results  from  the  paialy* 
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sis  of  the  deltoid.  In  addition  to  the  inability  to  raise  tli©  arm  from 
tlie  side,  tliere  ia  a  flattening  of  the  sbonldei-  and  a  prominence  of  tlie 
acromion  process,  and  the  shoulder  presents  uii  lingular  rather  than  a 
rouiided  outline.  The  ligaments  are  loosened,  and  the  arm  hangs  loosely, 
so  that  in  some  eases  a  wide  gap  may  be  ob- 
served between  the  a(*romioii  and  the  humerus. 

Any  distortion  of  the  arm  and  hritid  further 
than  the  flaccid  condition  resulting  from  the 
paralysis  is  quite  rare.  If  contraction  does 
occur,  it  follows  the  type  to  be  seen  in  adult 
hemiplegia:  Hexion  uf  the  elljow,  hand,  and 
Angers.  The  commonest  paralysis  of  the  hand 
is  one  affecting  the  adductor  muscles  of  the 
thumb,  as  a  result  of  which  the  thumb  is  drawn 
back  to  a  level  with  the  other  Angers  and  the 
jx>wer  to  opijose  it  to  the  other  fingers  in  grasp- 
ing is  thus  lost.  Flexion  of  the  hand  and 
fingers  may  be  observed,  or  flexion  of  the  hand 
with  some  mobility  of  the  lingers. 

Infantile  paralysis  of  the  sterno-mastoid 
muscle  is  recognized  as  an  occasional  cause  of 
wry-neck.  Paralysis  of  the  intercostal  muscles 
rarely  causes  deformity,  hot  t  lowers  saw  a  case 
in  which  a  permanent  depression  in  one  side  of 
the  thorax  resulted  from  such  a  paralysis.  Pa- 
ralysis of  the  erector  spinie  muscles  results  in  a  permanent  arching  of  the 
spine  and  inability  to  sit  erect.  Paralysis  of  tlie  abdominal  muscles 
causes  lordosis. 

Lateral  curvature  of  the  spine  results  from  infantile  paralysis  in  one 
of  three  ways. 

(I)  From  the  inequality  in  the  li^ngtli  of  the  legs  (due  to  paralysis 
of  one  leg),  causing  tilting  of  the  pelvis.  \'l)  From  the  unilateral  paraly* 
sis  of  the  muscles  directly  controlliDg  the  vertebral  coluiim,  which  might 
be  either  a  paralysis  of  the  intrinsic  spinal  muscles  or  of  the  erector 
spin^  group  on  one  side,  (n)  From  faulty  spinal  attitudes  assumed  in 
consequence  of  some  paralysis  elsewhere,  As  in  paralysis  of  one  arm,  or 
of  the  serratna  magnus,  or  even  of  the  st^riuj-niastoid.  These  cases  have 
been  more  particularly  considered  under  the  head  of  lateral  curvature. 

IHsloeatlmis  from  infnttffie  J*tiraff/sts, — Dislocation,  complete  or  par^ 
tial^  belongs  to  the  more  uiicuranion  of  the  cumplications  of  infantile 
paralysis  and  charaeterizes  severe  cases. 

Dislocation  of  the  hip  is  the  one  most  commonly  met  and  it  takes 
place  either  spontaneonsly  or  in  <.'cju sequence  of  weight  being  borne  upon 
a  limb  which  is  improperly  supported  by  its  ligaments.     It  occurs  only 
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head  may  be  thrown  into  any  position  by  manipulation  of  the  ahafL 
Most  dislocations  of  the  hip  are  inconvenient  chietly  because  of  the  ahort- 
enins:  and  insecurity  which  follow  the  displacement  of  the  head  of  the 
bone.  But  the  bead  of  the  bone  in  a  yeai-  or  two  becomes  often  quite 
firmly  iixed  in  its  new  position  and  such  legs  are  sometimes  nearly  aa 
serviceable  as  they  were  before.  Dislocation  tnay.  however,  occur  lief  ore 
Buy  weight  is  borne  upon  the  attected  limb,  by  the  spontaneous  action  of 
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the  muscles,  as  in  a  patient  eighteen  niombs  old  in  the  experience  of  one 
of  the  writers  in  which  tlislo(*ation  of  one  hip  took  place  at  the  age  of  three 
mouths.  In  this  case  the  dislocation  was  reduced  under  an  anaesthetic, 
and  bj  the  aijplication  of  a  plaster-of-Paris  bandage  the  liead  of  the 
femur  was  permanently  retained  in  the  aeetabulum.  These  dialocationa 
are  rarely  attended  by  much  pain  and  are  often  oyerloi:»ked  by  the 
parents. 

Laxity  of  the  knee-joint,  so  that  the  joint  surfaces  slip  by  each  otlier 
in  the  motions  of  the  joint,  is  a  less  common  affection,  but  is  sometimes 
seen.     In  these  cases  the  joint  is  snbluxated  at  each  step. 

The  subluxation  of  the  tibia  in  severe  cases  of  knee  flexion  and  the 
dislocation  of  the  shoulder  after  paralysis  of  the  deltoid  muscle  have  been 
already  mentioned, 

l>lA<i\«*HlS. 


In  typical  cases  the  diagnosis  *>f  infantile  paiaiysis  is  not  difficult. 
Bnt  in  other  than  typical  rases  the  recognition  of  the  disease  may  be  ex- 
tremely difficult,  and  it  is  never  easy  to  establish  a  positive  diagnosis  in 
the  initial  stage.  At  that  time  the  occurrence  of  localized  pain  may  be 
a  misleading  symptom,  and  sensitiveness  of  the  affected  limbs  may  sug- 
gest rheumatism.  The  wicurrence  of  convulsions  and  unconsciousness 
may  divert  the  attention  to  the  brain,  and  all  sorts  of  side  issues  may  be 
suggested  by  the  manifold  symptoms  of  the  onset  of  the  disease.  The 
affection  is  often  wrongly  classed  as  cerebrospinal  meningitis  at  the  earli- 
est stage,  as  the  head  is  sometimea  drawn  backward  in  severe  cases. 

The  diagnostic  points  uyion  which  the  practitioner  must  rely  are 
the  sudden  onsets  a  motor  paralysis^  rapiii  muscular  wasting,  the  dis- 
tribution of  the  paralysis  (mostly  monnplegic  and  very  rarely  hemi- 
plegie),  and  the  loss  of  the  tendon  reflex.  Diagnosis  by  the  detev- 
mi nation  of  the  electrical  reaction  of  the  muscles  requires  especial 
training  and  skill,  although  it  ia  distinctive  and  the  most  reliable  test 
at  oui-  command. 

^EIe4rtnral  Candition  uffhe  Mnsidts. — The  electrical  reactions  in  infan- 
tile paralysis  are  clearly  marked  and  characteristic  when  they  can  be 
obtained.  Faradic  irritability  of  the  affected  mnscles  and  nerves  be- 
gins to  diminish  within  a  day  or  two  of  the  onset  of  the  paralysis,  and 
in  musrles  severely  atfected  the  electric  irritability  disappears  entirely; 
in  the  muscles  lesa  seriously  involved  it  is  merely  diminished.  This  con- 
stitutes a  valuable  symptom  in  prognosis,  as  in  muscles  which  are  com- 
pletely paralyzed  faradic  IrritabUltif  h  jjerma?ientJf/  lost  by  the  second 
r4fk.  Hut  even  in  later  years  it  may  be  possible  to  find  in  such  muscles 
a  trace  of  irritability  to  the  faradic  current  by  thrusting  a  hypodermic 
leedle  into  the  muscidar  substance  and  trans  in  itting  the  current  through 
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tkat.  But  the  change  lu  reaction  to  the  galvanic  current  is  i 
important.  Normally  when  this  cut  rent  is  passed  through  i 
musele^  a  quick  sharp  muscular  contraction  takes  place  at  the  opening 
and  closing  of  the  current  and  the  muscular  contraction  shoald  be  greater 
at  the  closing  of  the  negative  pole  than  when  the  positive  pole  is  closed. 
The  cathoilal  closing  contraction  should  be  normally  greater  than  the 
anodal  closing  contraction .  When  nerves  and  musclea  affected  by  anterior 
poliomyelitis  are  examined,  not  only  a  slow  wave-like  response  to  electrict^ 
instead  of  a  sharp  quirk  jerk  is  found*  but  the  electrical  formula  is  re- 
versed and  the  elosure  of  the  positive  pole  gives  the  greater  contraction^  In 
general  a  much  stronger  galvanic  current  is  needed  to  produce  a  exjuttac* 
tion  in  theae  paralyzed  muscles  than  in  normal  ones*  These  qualitative 
and  quantitative  changes  in  reaction  to  the  galvanic  current  constitate 
what  ia  known  as  the  *' reaction  of  degeneration/*  and  this  a£f^rds  the 
most  definite  ground  for  the  diagnosis  of  infantile  paralysis.  But  sucli 
an  examination  to  be  of  any  value  requires  practice  and  special  skill  in 
the  use  of  electricity.  In  youug  children  the  examination  often  yields 
no  results  even  to  a  specialist  in  nervous  diseases  on  account  of  the 
child's  constant  activity^  and  although  it  is  the  most  definite  means  of 
diagnosis  that  we  possess  in  obscure  cases,  its  use  is  attended  with  many 
ditficultieB, 

The  only  affection  which  may  not  be  distinguished  by  electrical  i^am* 
ination  from  anterior  poliomyelitis  is  peripheral  paralysis  caused  by  ta* 
terruption  in  the  couise  of  some  nerve. 


Differential  Diagnosis. 


m 


The  leading  pomts  which  are  to  be  depended  upon  in  the  differentiil 
diagnosis  are  these :  Infantile  paralysis  is  purely  a  motor  affection  and 
sensation  is  never  permanently  impaired.  The  reflexes  are  genefallT 
diminished  or  lost.  Wasting  is  rapid  and  extreme  and  the  leg  is  cold 
and  blue  in  severe  cases.  The  ^^  reaction  of  degeneration ''  is  present  in 
electrical  examination. 

Cerebral  paraltfals  generally  begins  with  a  sudden  onset,  and  often 
convulsions  are  present  and  the  child  is  found  to  have  lost  the  use  of  uoe 
side  of  the  body.  It  differs  from  infantile  paralysis  in  these  points ;  Iti 
distribution  is  hemiplegic  and  facial  paralysis  is  common,  the  tendon  re- 
flexes are  increased  from  first  to  last,  faradic  excitabOity  is  not  lost,  and 
the  galvanio  formula  is  normal ;  later  the  intelligence  is  generally  affected 
and  atrophy  is  neither  so  marked  nor  so  rapid  as  in  infantile  spinal 
paralysis,  but  similar  contractions  of  the  joints  of  the  affected  limb  com© 
on.  These  contractions  are,  however,  often  spastic  in  character.  Alio- 
sion  must  be  made  to  the  importance  of  electricity  in  making  a  differed* 
tial  diagnosis,  which  is  often  attended  with  much  difficulty.     A 
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piegic  distribution  of  infantUe  spinal  paralysis  is  rare,  *  but  caaes  have 
been  reported  in  which  the  facial  nerve  was  involved,* 

Tabuc    hk    thu    Dikperential    DiAtJNijiiid    OF    Infant  ILK    PAHAi*YKig 

AND     OeREIIK  \L     PaRALYSJM. 


Age. 

Distri  b  u  t  i  CI  II    ot 
paralyKiH. 

Reflexes. 
Electrical  rfttictioii. 


Mentnl 


I  fi)  p  »  I  r 


InfmiUU^  iSptoii]  l^m lysis. 

Sharply  limileil  to  c!iHdren  in 
first  dentition. 

Sudden,  but  severe  ctM^vulHioriH 
not  often  present. 

Oftenefit  nionoplegift  or  para- 
plegia; rartjly  involvii,Hfi*cial 
nerve. 

Lost  generally. 

Faradisin,  dimlniBlied  or  lost. 

Qalviinlsm,  fornmla  reveraed 
(raaotion  of  degeHBration) . 

Absent. 

Spatitii^^  I'litidition  aba^oL 


Not  sbHrply  limited   to  young 

cliildrun. 
Sudden,  aud  severe  couvulslonB 

generally  present. 
Hemiplegia;  generally  involv- 

ing   facial    miisclea   on    one 

side. 
Increased. 

Farad  ism,  normal.  • 

GalvaniHm,  normal, 

rJkely  to  come  on. 


Spastic  condition    of    one   or 
both  legs  often  follows. 

Both  affections  are  characterized  by  motor  paralysis,  wasting  and 
retarded  growth  of  the  affected  limb,  and  contractions  of  the  joints. 

Frofjresshe  muscular  atrophy  in  childhood  ia  a  very  rare  affection,  but 
it  has  been  observed,  sometimes  beginning  in  the  legs.  Its  onset  is  grad- 
ual, and  the  faradic  excitability  remains  so  long  as  there  is  any  muscular 
substance  left  and  the  galvanic  formula  remains  normal.  The  reflexes 
are  not  lost  until  all  mnscular  substance  has  gone* 

Aeute  tranniferse  mtjelUis  of  the  dorsal  region  causes  paralysis  of  the 
legs  when  it  occurs,  but  unless  the  lumbar  enlargement  is  involved  there 
is  no  loss  of  eleetrical  irritability.  Reflex  action  after  a  day  or  two  is 
much  increased  and  ankle  clonus  eati  be  obtained.  There  is  generally 
paralysis  of  sensation,  and  bed-sores  develop  with  much  rapidity,  while 
any  wasting  is  very  gradual.  There  is  no  change  in  the  electrical 
formula. 

A  paralysis  much  like  that  in  anterior  poliomyelitis  has  been  de- 
scribed by  Bui  lard  following  cerehrfmplnal  meningitis.  In  such  cases 
pain  and  tenderness  of  muscles  persist  longer  than  in  infantile  paralysis. 
There  is  a  tendency  to  spastic  contractioti  in  the  early  stages  which  be- 
comes less  later.  The  knee  jerks  on  the  whole  are  less  affected  than  in 
infantile  paralysis ;  they  may,  however,  be  absent  entirely,  ^ 

DiphtheriiiG  paralt/ni^  may  offer  serious  difflonlty  in  diagnosisj  because 

'  Duchenne  and  Seel igni tiller  {'.i  cases),  Hinkler  (4),  West  (5),  Heine  (1),  Leyden 
|1),  Duchenne  (1). 

♦Henoch:  Loc.  cit.,  p,  203;  Barlow;  Loc.  cit,,  p*  76;  Seoligmttller. 
3 Boston  Med,  and  8urg.  Jonm.,  vol.  i  .  p.  160,  18fH), 
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anterior  poliomyelitis  may  occur  in  tbe  course  of  a  diplj  then  tic  attack  as 
in  any  other  infectious  iHsease,  The  paralysis  of  diphtheria  aifects  often* 
est  tlie  muscles  of  the  palate  and  faures,  the  electrical  reaetious  remain 
normal,  and  sever©  atrophy  is  not  present. 

Pmtido'hijpertmphle  pftiutJifsh  in  its  early  stages  is  not  likely  to  be 
confuted  with  infantile  paralysis,  for  it  is  generally  characterized  by 
nmch  increase  in  the  size  of  the  muscles,  which  is  extensively  diBtributcd 
and  coniea  on  very  gradually  and  is  not  accompanied  by  any  marked  elec- 
trical changes.  Late  in  the  affection  marked  muscular  atrophy  occurs, 
but  it  is  generalized  and  the  history  would  clearly  diflferentiate  the  con- 
dition from  anterior  poliomyelitis. 

l*aralysis  may  result  from  lesion  of  a  peripheral  nerve,  as  in  instru- 
ijieutal  deliver}^  at  childbirth,  from  tight  bandaging,  etc.  But  ita  dis- 
tribution is  limited  to  a  single  nerve  or  group  of  nerves  and  it  is  charac- 
terized by  a  concomitant  affection  of  sensibility.  The  electrical  reaction 
would  be  tlie  same  as  in  inf<antile  paralysis. 

The  so-called  rhachitic  paralysis  might  offer  some  dilticulty  of  diag- 
nosis. Hut  it  ocxmrs  in  the  acute  stage  of  rickets  and  is  not  a  paralysis 
80  much  as  a  disim^lination  to  use  weak  and  tender  limbs.  It  is  acooni- 
paiiied  by  geueral  tenderness  and  to  a  certain  extent  by  the  diagnostic  signs 
of  rickets,  the  reflexes  are  normal  and  its  unset  is  more  gradual.  It  is* 
however,  so  early  a  complication  of  rickets  that  its  recognition  may  offer 
difficulty. 

Practically  infantile  paralysis  of  one  leg  sometimes  simulates  at  tir«t 
slight  congenital  dislocation  of  the  hip,  but  only  inattention  can  account 
for  a  mistake  in  the  diagnosis.  In  congenital  dislocation  the  trochanter 
would  be  above  Nelaton's  line,  it  would  yiehl  to  traction,  atrophy  would 
be  very  slight,  and  the  electrical  reaction  normal. 

With  hit*  disease,  infantile  paralysis  is  at  times  confounded  in  prar* 
tice.  The  onset  of  the  paralysis  may  be  accora pained  by  joint  pain  and 
tenderness,  and  on  tbe  other  liantl  hip  disease  is  accompanied  by  seriotu 
muscular  atrophy  and  a  inodilicatiun  of  faradic  irritability  of  the  muscles, 
as  Shaffer'  has  shown*  But  the  distinguishing  feature  of  hip  disease  ii 
muscular  fixation,  and  that  is  not  present  in  infantile  paralysis,  in  which 
muscular  laxity  is  the  prevailing  condition.  The  onset  of  hip  disease, 
although  generally  gradual,  may  at  times  be  apparently  sudden. 


i 


PnOOXOHTS. 

So  far  as  danger  to  life  is  concerned,  tbe  outlook  in  infantile  paralysis 
is  very  favorable,  for  few  patients  die  in  the  acute  attack.  When  death 
does  occur  it  is  generally  at  the  end  of  a  week  or  ten  days.  Continned 
cerebral  symptoms,  however,  are  of  grave  signiBcanoe.     In  cases  in  which ; 


'  N.  M.  Shaffer:  Archives  of  Medicine,  New  York. 
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tlie  deformity  is  only  of  moderate  extent,  it  is  not  probable  that  life  will 
be  shortened  by  it. 

It  is  not  likely  that  the  paralysis  will  increase  any  more  when  it  has 
been  stationaiy  for  twenty-four  liowrs.  Second  attacks  are  very  rare,  and 
when  they  do  occur,  they  come  on  within  a  day  or  two  of  the  original 
attack  and  are  made  evident  by  an  increase  of  tlie  existing  paralysis. 

The  tendency  of  the  paralysis,  as  we  have  seen,  is  toward  inipr-ove- 
ment  and  partial  recovery.  The  law  of  Dnchetine  gives  the  keynote  to 
a  more  exact  prognosis  in  establishing  the  fact  tliat  all  the  paralyzed 
muscles  in  which  the  faradic  irritability  is  only  more  or  less  diminhshed, 
but  not  completely  lost,  during  the  course  of  the  second  week,  do  not 
reniain  permanently  paralyzed,  the  restoration  l>eing"  more  prompt  and 
complete  the  less  the  faradic  irritabihty  has  been  dimmishefi  In  gen- 
eral when  the  faradic  irritability  is  lost  at  once,  paralysis  will  be  severe 
and  to  a  certain  extent  permanent,  Wlien  the  irritability  is  lost  later, 
the  paralyzed  muscles  will  improve  slowly  and  nearly  recover.  When 
faradic  irritability  is  not  lost  at  all,  recovery  will  take  place  in  a  few 
weeks  or  months.  Witliout  the  use  of  electricity  one  has  to  wait  rmch 
longer  before  giving  any  more  dehnite  prognosis  than  a  general  inumise 
of  improvement. 

When  untreated,  a  case  of  infantile  paralysis  will  almost  invariably 
improve  for  one  or  two  months  at  a  rapid  rate,  then  more  slowiy  for  two 
or  three  months  more,  and  then  after  a  stationary  period,  contractions, 
looseness  of  the  joints,  and  malpositions  are  likely  to  begin,  which  may 
increase  indetiuitely.  Under  treatment  the  prognosis  is  much  more 
favorable  and  the  limit  of  possible  improvement  extended  by  many  years. 
There  is  scarcely  any  leg,  however  wasted  and  contracte<l,  that  is  nut 
amenable  to  improvement  by  operative  or  mechanical  treatment 

It  should  be  remembered  that  even  in  mild  cases  of  infantile  paralysis 
bone  shortening  is  liable  to  follow.  It  is  very  variable  atrophy,  and 
certain  sei^ere  cases  escape  with  but  little,  while  a  mild  case  of  talipea 
valgus  may  show,  with  the  wasting  of  the  leg,  a  shoitening  of  one  or  two 
inches  in  the  limb  of  the  affected  side^  or  in  exceptionally  severe  cases, 
shortening  of  several  inches. 


Tkeatmkxt. 


The  treatment  of  infantile  paralysis  varies  according  to  the  stage  at 
which  treatment  is  to  \ys  undertaken. 

The  Stage  of  Onset, — If  the  fact  that  paralysis  is  present  is  estab- 
lished during  the  febrile  attack,  which  is  usually  the  first  symptom  of 
the  disease,  vigorous  treatment  should  be  at  once  begun,  to  limit,  if  |>os- 
aible,  the  destructive  process  in  the  cord.  Cathartif^s  should  be  given  at 
once,  the  patient  should  lie  on  the  side  or  the  belly^  to  prevent  stasis  of 
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the  blood  io  the  spinal  cord,  aod  coimter-irritauts  or  cups  shuuld  be  ap- 
plied over  the  spiDe.  Ergot  should  be  admiDistered  in  duses  of  ten 
drops  of  the  fluid  extract,  three  times  a  day,  for  infantti  of  six  months 
and  half  a  drachm  for  children  of  one  or  two  years.  Kromide  of  potm* 
siom  and  of  sodium  are  recommended  on  the  groond  that  they  contract 
the  capillaries  of  the  epinal  cord.  The  general  condition  of  the  child 
Bhonld  in  every  way  be  kept  aa  good  as  possible.  Antipyretics  may  be 
indicated. 

The  Sftitje  uf  rural ysis,  —  But  few  cases  are  seen  by  the  surgeoa  ujitil 
the  stage  of  paralysis  is  present,  when  treatment  by  meiHciDe  is  nmui* 
festly  of  little  avail.  The  question  that  then  preBcnts  itself  is  in  regard 
to  the  treatment  of  the  paralysis,  in  order  that  the  ultimate  amouat  of 
muscular  power  may  be  as  great  as  pnssible.  It  njust  be  remembered 
tliat  the  tendency  of  the  paralysis  is  at  lirst  very  strong  toward  spoota* 
neous  improvement.  It  is  therefore  manifest  that  in  the  tiwt  few 
weeks  treatment  should  be  directed  towarii  produc^ing  eonditions  wiiicH 
shall  be  as  favorable  as  possible  fur  that  improvement  to  attain  its  vlvaix* 
mum. 

The  object  of  treatment  in  this  stage  should  therefore  be  first  to  sup- 
port the  affected  limb  m  a  normal  pnsititin,  and  most  earefully  guanl 
against  the  stretching  of  jointn  and  ligaments  and  muscles;  and^  aecondlyt 
by  the  use  of  electricity,  massage,  and  systematic  exercise  to  keep  the 
nutrition  of  the  affected  muscles  in  the  best  pcjssible  condition.  In  tlits 
way  only,  by  beginning  the  treatment  at  the  first,  can  the  best  possible 
ultimate  result  be  obtained. 

It  has  been  seen  that  what  may  be  called  protective  treatment  should 
be  begnii  at  once,  ami  from  the  first  the  diseased  limb  should  be  placed 
and  retained  in  a  normal  pisition,  so  that  the  affected  muscles  and  jointii 
may  be  supported  and  kept  at  rest.  In  this  way  the  enfeebled  muscles 
are  placed  under  the  beat  possible  conditions  for  their  recovery.  To 
allow  attention  to  Iw  diverted  from  these  very  imjiortant  measures  to 
pursue  a  medical  treaiment  whose  utility  is  do\ibtful^  is  manifestly  irra- 
tiouah  In  paralysis  of  the  legs  the  feet  should  be  supported  fri»m  the 
first  at  a  right  aogle^  in  their  normal  position*  liy  some  simple  spliot  or 
similar  appliance,  and  the  weight  of  the  bed  clothes  should  be  kept  ofl^f 
the  toes. 

The  appliances  needed  to  niaintam  in  a  proper  position  the  limbs 
patient  with  p^aralysis  will  vary  according  to  the  part*  affected  and  will 
demand  some  ingenuity  on  the  part  of  the  surgeon.  In  severe  ami  extea* 
sive  cases  light  bed  frames  may  l>e  very  useful  to  allow  the  patient  to  be 
carried  about,  while  retaining  the  limbs  in  a  proper  jjosition.  So  far  as 
possible  in  such  cases  bandages  should  be  avoided,  and  straps  should  be 
used  instead,  as  the  surface  circulation  is  feeble  and  likely  to  be  imp«d«d 
by  bandages. 
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When  the  arm  is  paralyzed,  a  sling  should  be  worn  to  prevent  drag- 
jing  of  the  arm  upon  the  shoulder -joint  ligaiuents  and  the  weakened  del- 
toid muscle. 

Elei'tricity  is  a  most  useful  therapeutic  nieasui^  in  the  early  stages  of 
the  paralysis.  Treatment  shoidd  be  begun  as  early  as  the  spinal  irrita- 
tion seems  to  have  disiapjieared,  probably  uVmut  the  end  of  the  first  week, 
and  continued  indeliuit*^ly,  but  not  to  the  extdnsion  of  proper  mechanical 
treatment.  The  galvanic  current  is  used,  a  very  gentle  current  is  passed 
through  the  affect*^d  muscles  and  nerves  fur  a  few  minutes  each  day, 
and  muscles  which  contract  only  feebly  to  faradism  should  be  daily  stiiu- 
nlated  by  the  application  of  tlie  faradic  current.  Muscles  which  u  ill 
not  contract  to  faradism  can  sometimes  be  much  improved  by  applica- 
tions of  the  interrupted  galvanic  current.  The  chief  use  of  electricit}-, 
it  is  to  be  remem^>ered,  is  to  stimulate  to  contraction  the  paralyzed 
muaeles,  thereby  affording  a  sort  of  gymnastics,  Probubly  electiical 
treatment  receives  much  credit  in  the  treatment  of  this  diseaae,  which 
18  not  properly  due  to  it,  for  it  is  employed  at  a  time  when  marked 
improvement  is  almost  certain,  and  very  much  the  same  results  can  l)e 
obtained  by  methods  about  to  be  considered.  One  sees  cases  in  which  it 
has  ceased  to  benefit  the  child  and  has  been  persisted  in  to  the  exclusion 
of  more  rational  treatment  for  that  especial  case.  But  even  in  the  late 
stages  of  the  disease,  when  wasting  and  deformity  have  come  on,  the  use 
of  electricity  may  at  times  lead  to  an  improvement  of  nutrition. 

ilry  warmth  and  rublnnt,'  are  measures  which  seem  of  equal,  if  not  of 
greater,  vahie  in  the  stage  of  simple  paralysis.  Heat  is  easily  applied  by 
having  the  child  sit  iu  front  of  a  fire  or  stove  with  the  leg  thrust  through 
a  hole  in  a  sheet  of  pasteboard*  This  serves  as  a  screen  to  the  rest  of 
the  body,  while  the  alTected  member  is  allowed  to  beeonje  thoroughly 
warmed  once  or  twice  a  day  either  in  this  way  or  by  a  hot-air  oven.  Dur- 
ing the  day,  especially  in  cold  weather,  the  paraly/ed  limb  should  lie  pro* 
te<;ted  by  two  thick  stoc^kings  and  a  warm  boot.  Any  treatment  whirli 
Btimulates  the  circulation  of  the  paraiy/.ed  limb  aids  in  its  recovery  by 
improving  the  nutrition  of  the  muscles,  and  dry  heat  very  elfectuaily 
accomplishes  this  end.  A  paralyzed  leg  should  \m  thoroughly  heated  for 
an  hour  before  it  is  rubbed  at  night. 

Massage  is  another  most  important  element  of  treatment  jn  this  as  in 
any  stage  of  infantile  paralysis  after  the  initial  irritation  has  quieted 
down.  Skilled  massage,  when  it  can  be  obtained,  is  of  course  better  than 
friction  at  the  hands  of  the  parents,  but  the  latter  is  a  simple  and  effi- 
cient treatment,  which  lies  within  the  reach  of  most  people. 

In  tlie  place  of  the  usual  manual  massage,  mechanical  massage  of  the 
limbs  has  been  employed  by  means  of  carefully  constructed  appliances. 
This,  however,  will  be  within  the  reach  of  but  few. 

Active  muscular  exercise  of  the  paralyzed  limb  is  a  most  desirable 
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tonic  to  the  aff6<:*tetl  muscles,  however  it  is  c^btaiued,  provided  the  nrns- 
cles  be  not  overtaxed.  With  ttie  asststaiice  of  the  parent's  haud^  a  fool 
which  naturally  drops  forward  from  paralysis  of  the  anterior  leg  muscles 
c-fiu  be  Hexedy  and  with  eiu'h  repetition  of  the  exercise  the  muscle  will  be 
found  able  to  accomplish  more.  It  13  impossible  to  lay  down  any  series 
of  exercises.  In  each  case  the  problem  must  be  met  differently.  1lie 
aim  should  l>e  so  to  assist  the  atferted  muse  lea  that  if  the>  have  any 
power  left  tbey  may  be  enabled  to  use  it  daily  for  their  own  advanta|(e. 
And  with  this  in  view,  assistance  should  be  rendered  by  supijorting  and  I 
aiding  the  affected  limb  in  its  niovemeots  in  the  way  most  likely  to  call 
into  use  these  paralyzed  muscles.  Sui-h  exercise  forms  a  most  useful 
adjunct  to  the  massage.  It  should  be  repeated  each  night  just  before  or 
just  after  the  massage. 

H.  L.  Taylor,  in  an  excellent  paper  on  the  liygiene  of  reflex  actiuD, 
says :  **  In  the  neuromuscular  degenerations  following  acute  anterior 
poliomyelitis,  it  is  especially  im|>ortant  to  restore  to  the  paretic  extremi- 
ties, so  far  as  possible,  the  stimuli  of  locomotion  and  other  normal  asao- 
ciated  movements  without  the  inhibition  of  insecure  footing  and  strained 
tissues — and  it  is  for  the  specific  purpose  of  restoring  to  the  damaged 
cord  and  muscles  the  cutaneous,  muscular*  and  articular  stimuli  of  loco- 
motion that  apparatus  is  constructed. 

"  Normal  reflexes  of  locomotion  are  bruken  up,  and  a  wasteful  and 
cumbersome  set  installed,  subject  to  constant  cerebral  interference  in  the 
efforts  at  balancing  and  progression,  and  additionally  disturbed  by  the 
strain  in  weakened  muscular  and  joint  structures  which  is  rendered  in 
i table  by  the  lack  of  balance  between  opposing  groups.  Mechanical  p 
tection  with  muscular  training  enables  the  patient  to  aci|uire  a  better 
of  reflexes  and  promotes  the  nutrition  of  the  part.  ^' 

Mi:i  H  A  X  M  AL    TkI*:  ATMKNT. 


The  mechanical  treatment  of  this  disease  often  presents  a  most  diffi* 
cult  problem.     Absolute  accuracy  in  the  itting  of  the  apparatus  is 
essential,  and  the  varying  indications  make  necessary  constant  modilic 
tions  in  the  appliances  to  be  used. 

The  mechanical  treatment  of  infantile  paralysis  is  twofold  in  iti 
object.  The  first  and  simplest  use  of  apparatus  is  to  support  and  protect 
the  paralyj'.ed  limb  in  such  a  way  that  the  muscles  sliall  work  to  the  best 
advantage  and  that  the  joints  may  be  supported  and  controlled.  By 
doing  this  the  0(»eurretjce  of  contraction  deformities  is  prevented  and  ihe 
nutrition  of  the  limb  is  kept  in  the  best  possible  condition  by  enablin.; 
the  limb  to  be  used  in  a  comparatively  normal  way. 

The  second  function  of  mechanical  treatment  in  infantile  paralysis  l» 
to  overcome   by  means  of   suitable  appliances   deformities  which  have 
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already  occui'red  and  to  prevent  their  reeutrence;  it  juay  often  lie  neces- 
sary to  attempt  both  objects  with  one  apparatus. 

The  Indication !i  far  MexihanirAil  Trett^meat, — Whenever  a  paralyzed 
limb  is  unable  to  bear  the  weight  of  the  body  which  falln  upon  it  iu  lo<*o- 
iiiotioii,  some  meehauical  Jielp  is  mauifestly  advisable.  Tliis  is  not  only 
Deeded  when  the  paralysis  is  complete,  but  also  when^  owing  to  in€*om- 
plete  nuiscular  stren§rtb,  more  strain  is  borne  on  the  articular  ligaments 
than  is  normul.  Moreover,  when  the  bearing  of  the  body  weight  or  the 
a^ct  of  walking  throws  the  foot  or  the  leg  into  any  abnormal  |x>sition,  the 
use  of  some  appliance  i8  indieateth  It  is  difficult  to  describe  the  various 
appliaiK'es  needed  in  the  treaiineiit  of  infantile  paralysis,  and  luuch  must 
be  left  to  the  ingenuity  of  the  surgeon  in  each  case. 

The  first  division  of  the  niecbanical  treatment  of  these  cases  con- 
sists in  furnishing  sufficient  support  to  the  limb  m  the  following  c«m- 
ditions : 

1st.   Varalysig  of  the  muscles  of  the  legs  and  feet. 

•Jib   Paralysis  of  the  muscles  of  the  thigh. 

3d.   Paralysis  of  the  muscles  of  the  back. 

And  a  combination  of  these  various  paralyses. 

Vfu'uitjsis  of  the  Letj,  —  When  the  muscles  of  the  leg  are  paralyzed, 
those  which  help  to  control  the  ankle-joint  in  standing  and  walking  are 
rendered  metfieient  and  tlu*  ligaments  may  become  relaxed  so  that  in  the 
standing  position  the  ankle  of  the  affected  side  cannot  sustain  the  bofly 
weight  as  it  should,  and  the  foot  is  apt  to  roll  in  or  out,  causing  an  inver- 
sion or  e version  of  the  foot  amounting  to  a  degree  of  talipes  varus  or 
valgus. 

In  any  apparatus  which  is  to  sustain  the  foot  in  its  weiglit- bearing 
function,  accuracy  of  support  is  indispensable,  and  a  simple  Jeathr  boot, 
however  stout  it  may  be,  soon  yields  and  the  foot  slips  away  from  the 
rest  of  the  apparatus,  and  the  efticiency  of  the  brace  is  impaired;  a  rigid 
8*'le  is,  therefore,  essential  for  any  apparatns  which  is  to  control  the 
ankle  properly,  and  this  can  easily  be  accomplished  by  having  a  thin 
flteel  plate  inserted  betvreeu  the  layers  of  the  sole  of  the  l)oot. 

When  no  contraction  t^r  deformity  exists  at  the  ankle,  but  there  ia 
simply  a  tendency  of  the  front  of  the  foot  to  drop  on  account  of  the  affec- 
tion of  the  anterior  muscles  of  tlie  leg,  locomotion  can  be  made  much 
more  easy  by  preventing  this.  A  common  appliance  for  this  latter  de* 
formity  is  an  ordinary  shoe  fitted  with  lateral  steel  uprights  and  a  |k>s- 
terior  steel  calf  band.  There  is  a  right-angle  sttip  cat-ch  at  the  ankle 
which  keeps  the  foot  from  lieing  fully  extended. 

The  same  end  cau  be  better  accomplished  by  the  application  of  a  walk- 
ing appliance,  described  under  chib*foot  as  a  varus  shoe,  which  should  h% 
provided  with  a  right-angle  atop  at  the  ankle  which  will  not  allow  the 
ankle  to  be  extended  to  more  than  a  right  angle.     When  in  bearing  weight 


474 


OBTHOPELUC   bUKOERY. 


upon  the  leg  tlie  ankle  asaumea  a  varus  position^  the  same  varus  tA 
will  correct  the  teodeiny  to  deformity* 

If  the  foot  rolls  out  aud  is  everted  into  a  valgus  coudition  when  the 
body  weight  is  borne  upon  the  leg,  an  outside  shoe  is  to  be  appiieil,  tJi 
construction  like  the  vania  ghoe,  but  whi<^h  sliould  have  a  broad  leatht^r 
strap  which  should  pass  around  the  iuDt?r  njallc^olus  and  support  it,  Thu 
apparatus  is  a  difficult  one  to  render  quite  conjfortuble  to  th^i  patient,  as 
much  weight  jiiust  net^essanly  come  upon  the  straji  which  supports  tto 
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inner  mallmjlus.     As  flat-foot  ia  ahtiost  alwayt^  present  in  these  caaea^  ij 
is  well  to  arch  the  steel  sole  plat^c  of  this  apparatus  bo  that  it  servea  as  i 
valgus  plate  as  well  as  a  supporting  appliance. 

It  is  manifest  that  the  simpler  and  lighter  these  appliances  arp  and 
the  less  unsightly,  the  more  servi**eable  they  will  prove.  For  this  reaaoo 
they  shonhl  he  carefully  httcd  and  the  uprights  ntade  Ut  follow  the  owl- 
line  of  the  leg.  In  very  slight  (*a.ses,  in  which  there  is  only  a  slight  evur- 
sion  of  the  foc»t  with  a  suxal!  dep:ree  of  valgus,  a  couimon  valgus  (date, 
such  as  would  he  applied  for  Hat -foot,  will  often  answer  every  purpoaie  in 
cc^rrecting  the  deformity,  aud  it  should  he  applied  as  in  simple  Hat-foot. 

In  severe  canes  of  paralysis  of  the  muscles  nf  the  legs  and  foot,  the 
thigh  nmsrles  may  be  involved.     The  same  appliance  will  uftt»u  have  to 
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support  the  knee  and  thigh  as  well  as  to  correct  deformity  at  the  ankle. 
But  this  involves  merely  an  extension  of  the  apparatus  up  the  leg. 

Farali/ns  of  the  Thigh  MtMcles. — When  the  muscles  of  the  thigh  are 
involved  in  the  paralysis,  the  limb  becomes  unable  to  sustain  the  weight 
thrown  upon  it  and  the  knee  flexes  and  the  limb  drops  forward  when 
weight  is  borne  upon  it.  The  knee-joint  does  not  bend  to  one  side  or  the 
other,  as  the  lateral  ligaments  retain  much  strength.  In  a  few  instances 
the  knee  will  drop  backward  to  more  than  a  straight  line,  but  owing  to 
the  strength  of  the  crucial  ligaments  in  infantile  paralysis  it  never  falls 
so  far  back  as  to  be  unable  to  sustain  weight.     For  the  practical  purposes 
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of  locomotion,  therefore,  it  is  only  essential  that  the  knee  be  prevented 
from  dropping  forward,  and  this  can  be  done  by  means  of  any  appliance 
which  will  press  the  knee  backward.  The  simplest  way  of  doing  this 
is  by  the  use  of  two  steel  rods  reaching  from  the  bai^k  of  the  thigh  to  the 
bottom  of  the  shoe.  These  rods  are  placed  on  the  outer  and  inner  side 
of  the  limb  and  are  connecited  at  the  top  by  a  posterior  steel  band,  which 
famishes  a  counterpoint  of  pressure  by  which  to  hold  the  knee.  If  a 
strap  is  passed  in  front  of  the  knee,  it  is  impossible  for  it  to  drop  for- 
ward when  weight  is  thi-own  upon  the  leg,  and  the  patient  can  stand 
upon  the  limb.  The  appliance  supplies  the  check  normally  exercised  by 
the  muscles.  Below  it  should  l)e  fitted  to  a  boot,  or  if  the  muscles  of  the 
leg  are  also  involvetl,  to  one  of  the  appliances  such  as  the  varus  or  valgus 
shoe  mentioned  above.  The  principle  of  such  apparatus  in  retaining  the 
knee  extended  is  shown  in  Ficrs.  MH  and  \i\K 
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a  large  area  of  skin,  substitute  surfaffi  pressure  for  the  point  preft«tirt 
given  by  ubutow  straps.  This  is  a  matter  to  he  couaidered  in  all  sap* 
porting  apparatus. 

If  the  knee  tends  to  drop  backward  and  become  hyjwrextended,  i^ 
can  be  remedied  by  a  similar  appliance  with  a  strap  passing  l>eliin«l  the 
knee,  with  an  npper  band  eo circling  the  thigh.  In  practice  this appartttti 
can  often  consist  of  a  single  outside  upright  hinged  at  tlie  kn*^  I' 
passes  to  the  Inside  of  the  leg  ju8t  below  the  knee  to  become  attached  to 
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a  varus  shoe.  This  answeis  as  well  as  a  double  upright  in  many  ceases. 
The  apparatus  cao  be  hinged  at  the  knee  for  t-onveuience  in  sitting  down 
and  should  be  fumiahed  with  leather  lacings  for  the  thigh  and  calf  (see 
Figs.  446  and  447.) 

Other  eases,  in  which  the  paralysis  is  more  severe,  require  the  two  up- 
rights, as  they  furnish  a  more  definite  support.  The  foot  is  easily  re- 
tained to  the  steel  sole  plate  by  straps  or  a  pie^e  of  leather  lacing  over 
the  instep*  The  fenestrated  knee  cap  is  the  most  comfortable  method  of 
holding  tlie  knee  extended  (Pigs.  450  and  451), 

Although  in  walking  it  is  generally  necessary  to  have  the  knee  kept 
extended  by  tbe  splint,  yet  in  sitting  down  it  is  a  great  comfort  to  the 
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patient  to  be  able  to  flex  the  knee,  and  for  this  reason  nearly  all  splints 
should  be  hinged  at  the  kiiee. 

A  great  variety  of  hinges  caii  be  applied  at  the  knee  with  different 
oatcheSi  enabling  the  patient  to  bend  the  limb  by  loosening  the  catch  or 
locking  it  when  it  is  desired  that  the  limb  should  be  stiff.  The  simplest 
and  most  economical  of  these  is  the  simple  drop  catch  shown  in  the 
figure.  When  the  limb  ia  straightened,  the  ring  falls  down  and  locks 
the  splint  in  the  extended  position,  but  it  can  be  pulled  up  at  any  time, 
allowing  the  knee  to  bend. 

I       In  another  and  more  expensive  form  the  splint  is  self-locking,  and  the 
Trending  is  made  possible  by  pressing  a  handle  at  the  outside  of  the  knee. 

When  the  adductor  muscles   are  affected,  little  or  nothing  can  be 
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done  to  supplement  them  by  mecbaiiical  meana  without  employing  heafj 
apparatus,  masmuoh  m  their  loss  of  power  occurs  only  in  eiteniin 
paraijais.  This  can  be  done  by  encirclitig  the  pelvis  by  a  stout  leather 
band  which  is  connected  with  the  leg  appliance  liy  joints  at  the  hip. 
The  appliance  shown  in  Fig.  456  is  a  useful  form  of  this  sort  of  appa- 
ratus, and  even  in  very  esttensive  paralysis  of  both  legs  it  may  fnraisb 
much  support.  Little  can  be  done  to  remedy  paralysis  of  the  glutei 
muscleSi  but  when  paralysis  of  the  legs  appears  to  be  complete,  a  certoiB 
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amount  of  relief  may  be  given  by  attaching  the  leg  uprights  to  a  \ea^ 
or  silicate  jacket.  The  common  Thomas  knee  splint  may  be  joined  ^ 
a  leather  jacket  by  lateral  uprights  jointed  at  the  trochanters. 

The  muscles  of  the  back  are  rarely  if  ever  paralyzed,  except  in  cod- 
Mection  with  palsy  of  somo  of  the  muscles  of  the  leg.  Complete  paralj^** 
of  the  muscles  of  the  trunk  indicates  an  extent  of  disease  which  is  mo^ 
distressing.  When  the  muscles  of  the  back  are  but  partially  affect^' 
help  may  b©  afforded  by  the  use  of  corsets  or  other  supporting  app*** 
ances,  such  as  are  employed  in  the  deformities  of  the  spine.  TheoB  «•* 
be  connected  with  the  leg  appliances  and  will  afford  assistanoe  in  dtaod* 
ing.     Cases  of  this  sort  may  be  so  severe  as  to  require  the  use  of  emlobti 
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Cir  rapid  ItKSomotion,  but  mueh  assistance  may  be  afiforded  by  appliaucea 
in  many  cases. 

tThe  abdomiual  museleii  art3  soinetiuies,  though  rarely,  aif6€t.ed,  giving 
protuberant  abdomen,  and  a  position  i>f  much  lordosis  in  standing. 
Waist  bands  or  corsets  will  serve  to  correfit  the  appearanc?6  of  the  tmnk 
to  a  certain  extent. 

The  mechanical  treatment  of  infantile  paralysis  of  the  arm  is  not  a 
question  which  arisey  often  t^noogh  to  make  it  worth  while  to  enter  upon 
any  discussion  of  it,  save  to  mention  that  the  principles  of  treatment  ara 
the  same  as  those  already  considered. 

The  use  of  elastic  bands  to  supply  the  place  of  the  disableil  muscles 
18  thought  in  some  instances  to  be  sufficient  to  compensate  for  the  action 
of  the  paralyzed  muacles.  It  will,  however,  be  found  that  an  elastic 
support,  inasmuch  as  it  is  not  of  certain  teui^ion,  is  necessarily  a  varying 
support  and  adds  to  the  complicated  nature  of  the  appliance  rather  than 
to  its  efficiency,  nor  is  it  jiossible  to  gauge  accurately  the  force  or  press- 
ure exerted  at  any  time.  It  is  generally,  therefore,  a  much  less  effi- 
cient form  of  apparatus  than  the  rigid  forms  here  advocated. 
I  Meckunu'til  Treuiment  an  A/tp/irti  t**  the  VorrfHion  of  the  Jhformit^, 
P^ Whether  the  deformity  shall  be  corrt^cted  by  purely  mechanical  means 
or  by  operative  interference  depends  not  only  upon  the  nature  of  the  dis- 
tortion, but  also  upon  the  time  at  the  disposal  of  the  patient  and  surgeon. 
Many  of  the  distortions  of  this  sort  can  be  cured  in  children  without  any 
operative  interference,  as  all  that  is  required  is  the  stretching  of  the 
fasciae  and  the  coutracterl  tendons*  These  distortions  are  either  tiexiona 
at  the  hip  or  knee  or  some  distortion  of  the  ankle.  The  less  severe  of 
these  distortions  yield  readily  upoo  the  application  of  efficient  force, 

J}eformittj  at  the  hipj  which  ig  generally  Hexion,  with  perhaps  abduc- 
tion, is  the  harilest  of  all  the  deformitiea  of  infantile  paralyjiis  to  cor- 
rect by  mechanii^l  means  on  account  of  the  difficulty  of  securing  a  fixed 
hold  upon  the  pelvis,  by  which  a  point  of  resistance  can  be  secured  in 
overcoming  the  flexion  of  the  thigh.  A  simple  apparatus  which  is  often 
of  use  is  furnished  by  two  caliper  Thomas  knee  splints,  or  one,  as  the 
case  may  be,  attached  to  a  leather  jacket  by  aide  irons  hinged  opposite  to 
the  hips.  To  the  posterior  and  upper  parts  of  the  splints  are  attached 
straps  which  buckle  to  the  back  of  the  jacket,  and  while  by  the  jacket 
as  firm  a  hold  as  possible  is  taken  on  the  pelvis,  when  the  straps  are 
buckled  the  caliper  splints  pull  the  legs  backward  and  tend  to  overcome 
the  flexion  at  the  hips.  During  this  time  the  child  should  go  about  on 
crutches. 

But  the  contraction  is  sometimes  resistant,  and  it  ia  necessary  to  con- 
fine the  patient  to  the  bed  and  to  employ  traction  of  a  considerable  amount 
and  such  measures  as  have  already  been  described  in  correction  of  the 
flexion  deformity  of  hip  disease. 
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Attempts  to  use  the  weight  ai  the  leg  to  coireot  this  flexion  in  sererw 
ses  stve  of  little  use.  It  might  be  imagined  that  if  the  knee  weru 
straightened  by  a  ham  splint,  and  the  patient  allowed  to  go  about  oo 
eiutehe.s  with  the  leg  projecting  in  front  of  him,  the  weight  of  it  by  drag- 
ging upon  the  sliortenf  d  tissues  would  streti'h  them  and  the  Hexion  would 
be  diminished*  But  the  leg  hangs  almost  perpendieularly  down  in  these 
cases,  owing  to  a  compensatory  lordosis  in  the  lumbar  spine,  which  takei 
}»lace  at  once.  This  is  due  to  the  rotation  of  tlie  pelvis  upon  its  trans- 
verse axis,  which  occurs  naturally  enough  under  the  intiuence  of  the 
weight  of  the  leg  and  whit-h  o<'oasiana  no  inconvenience  to  the  patient. 
A  similar  proceeding  occurs  when  a  weight  is  applied  to  the  patient's  leg 
lying  in  bed,  so  that  it  becomes  iiietfieient  also.  In  the  sevei^r  cases 
operative  treatment  is  indicated. 

Fi^ri^tti  it/fhe  kttte  is  due  to  a  contraction  of  tlie  hamstring  inusol&<. 
The  deformity  in  children,  except  in  severe  cases,  can  be  (Hirrecled  by 
bandaging  the  leg  to  a  splint  which  takes  pressure  above  on  the  under 
side  of  the  thigh  and  l>elow  is  fastened  to  the  heeh  The  applian»*e  u 
similar  to  that  described  above  as  a  support  to  the  knee.  In  resistant 
cases  sotne  pain  is  experienced  in  this  procedure,  but  the  pain  is  not 
great.  Patients  with  severe  deformity  should  be  confined  to  bed  during 
the  application  of  this  method  of  treatment,  but  in  the  milder  cases  they 
may  be  allowed  to  go  about. 

The  simplest  of  all  forms  of  correction  in  contraction  of  the  knee  is 
the  Thomas  knee  splint  or  a  modification  of  it,  but  jointed  splints  will  be 
found  convenient  in  some  instances  of  the  severest  type.  If  the  ThoraitH 
knee  splint  is  applied,  a  bandage  should  be  applied  in  ivoixl  of  the  thigh 
and  behind  the  calf  j  by  tightening  these  a  detnded  extension  force  u 
exerted  upon  the  knee. 

An  admirable  brace  for  correction  of  the  knee  is  one  similar  to  the 
simple  snpj;H-*rting  brace  with  two  nprights  already  described,  except 
that  it  should  be  jointed  at  the  knee  and  furnished  on  one  side  with  a 
worm  screw  and  ratchet,  so  that  l»y  the  use  of  a  key  the  splint  can 
be  set  with  any  desired  angle  at  the  knee.  A  leather  knee  cap  is  some- 
times necessary  to  obtain  nounter-pressure  against  the  knee  in  front, 
but  in  other  cases  the  thigh  and  calf  lacings  are  sutticieut  to  obtain  any 
desired  leverage.  These  leather  latnngs  should  fit  with  t*special  acctiracy 
in  this  form  of  appliance.  To  l>e  applied  the  splint  should  be  flexed 
to  fit  the  contracted  knee  and  put  on  and  laced  firndy.  Then  with  th« 
key  it  should  be  extended  nearly  to  the  ].»oint  of  endurance  and  worn  as 
straight  as  it  can  be  borne  for  an  indefinite  time.  At  first  these  joinli* 
prove  very  sensitive  and  painful^  but  they  aotm  become  used  ti>  the  ten- 
sion and  then  rapid  progress  can  be  made.  The  extension  of  a  contracted 
knee  may  in  the  case  of  an  adult  be  a  matter  of  many  months,  hot  in 
children  it  requires  less  timcp  unless  it  is  severe,  when  operation  may  be 
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required.  The  deformity  sliowa  a  strong  tendency  to  v^quv  when  the 
mpparatus  is  reiuuvetl. 

It  wtnild  hardly  be  possible  to  reduce  thp  knee  tiexion  by  bandaging 
the  leg  toalvam  spUut  and  making  traetion  tipon  the  knee;  the  resistance 
is  too  obstinate  except  in  vpty  slight  eases.  Correction  by  the  repeated 
application  of  plaster  bandages  to  the  knee,  extended  aa  much  as  possible, 
will  (^ften  be  found  satisfactory  and  painless  to  the  patient  The  methoil, 
huwever,  is  si  slow  one  in  resistant  deformities. 

Deformities  of  the  Fmt. — The  treatment  of  the  deformities  of  the  foot 
caused  by  mfitntile  paralysis  differs  very  little  from  that  described  in  the 
chapters  describing  deformities  of  the  foot.  Those  from  infantile  paraly- 
sis, however,  are  rarely  so  resistant,  iind  yitjld  more  readily  to  mechani- 
cal treatment  Talipes  equi no  varus  and  varus  are  ordinarily  to  be  eur- 
rected  by  the  vaniH  shoe,  so  oftnn  desi-ribed.  In  severe  cases  whirh  seem 
resistant,  and  in  adults,  tenotomy  will  save  time  and  annoyance.  Tali- 
pes valgus  is  rarely  the  result  of  conirai'tion,  bot  exists  nujre  as  a  purely 
static  deformity,  the  treatment  of  which  has  been  already  considered. 

Talipes  calcaneus  and  pes  cavus  are  not  susceptible  of  mu(!b  improve- 
ment hy  mechanical  treatment  Apparatus  which  depends  for  its  etii- 
cieucy  upon  a  strap  eni^irclmg  the  instep  and  pressing  upon  the  bead  of 
the  astragalus  fails  to  accomplish  very  iimch.  At  times  it  is  of  use  to 
apply  an  outside  or  inside  Taylor  shoe,  as  the  case  may  be,  with  a  right- 
angle  stop  catch  joint  at  the  ankle,  which  prevents  dorsal  Hexion  of  the 
foot  further  than  that  angle. 

Oftemtiife  Trfatnif^ttt, — The  measures  to  be  considereil  are: 

(a)  Transplantation  of  muscles  or  tendons  (tendon  anastomosis). 

(b)  Tenotomy  or  fasciotomy. 
(r)   Forcible  straightening 

(d)  Osteotomy  near  the  deformed  joints. 

(if)  Excision  and  arthrodesis, 

(ff)  Tendon  transplantation  is  a  procedure  by  which  the  pr<^*ximal 
ends  of  healthy  4jr  |iartially  affected  muscles  are  attached  to  the  distal 
ends  of  the  tendons  uf  paralyzed  muscles*  and  the  action  of  the  healthy 
Qiuscle  18  transferred  to  the  attachment  of  the  paralyzed  one.  For  ex- 
ample, when  ilie  gastrocnemius  muscle  and  the  flexors  of  the  foot  are 
paralyzed,  the  tendon  of  one  peroneai  muscle  may  be  stitched  to  ilie 
k'Utlo  Achillis  and  the  temion  of  another  peroneal  nnisele  to  the  distal 
mid  of  the  flexor  longus  i>ullicis.  In  this  way  the  ctintractiou  of  the 
peronei  results  in  plantar  flexion  of  the  foot. 

Muscles  may  also  be  implanted  in  other  muscles  or  fascue,  as,  bu* 
example,  the  proximal  end  of  the  Sartornis  muscle  may  be  sewed  to  the 
rectus  anticns  when  the  latter  is  paralyzed  and  the  former  is  not.' 

'Nicotadonir  Cent  t  Chirurgie,  November  5Ui,  1881. 
)  Goldthwait ;  Orth   Trans  ,  voL  x. 
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This  method  seems  to  offer  assistance  in  tuany  mstances  to  patieuL^ 
who  would  otherwise  be  obliged  to  wear  apparatus  permaoeotly.  The 
method  is  of  use  only  when  some  muscles  of  the  afiFected  limb  retain  a 

practioal  amount  of  power.     It  has  no  place 
\  \  in  the  treatment  of  complete  paralysis  of  a 

limb. 

Some  of  the  applications  of  this  method 
already  used  which  have  |i roved  practicable 
are  as  follows: 

Calcaneo-Valgiis.^li  the  peronei  are  in- 
tact the  tendon  of  the  peroneus  longus  is  cut 
from  its  attachment,  passed  under  the  tendo 
Achillis  and  attached  to  the  cut  end  of  the 
tendon  of  the  flexor  longus  poll  ids,  while 
the  tendon  of  the  peroneus  brevis  is  cut  aod 
sewed  to  the  tendo  Achillis.  To  obtain  a 
muscular  action  on  the  inner  side  of  the 
foot  in  such  cases  the  tendon  of  the  peroneoa 
tertius  and  the  outer  tendons  of  the  com- 
mon extensor  may  be  attached  to  the  tendon 
of  the  tibialis  anticua  if  the  latter  is  par- 
alyzed. 

Talipes  Mquinus, — If  the  common  ex* 
tensor  has  escaped,  the  healthy  musclee 
should  be  attached  t^o  the  tendon  of  the 
tibialis  anticus  and  the  tendon  of  the  per- 
oneus tertiuB  also  added  to  that  of  the 
healthy  muscle. 

Paralijsis  of  the  anterior  viu^cle^  of  the 
thigh  may  be  benefited  when  the  Bartorius 
has  escaped  by  the  attachment  of  that  mus- 
cle to  the  tendon  of  the  quadriceps  extensor 
j  list  above  the  inner  aide  of  the  patella. 

These  are  far  from  being  all  the  arailabla 
applications  of  the  method  and  each  case  must  be  studied  indiTidnaUy 
and  anatomically.  As  a  rute^  small  muscles  substituted  for  large  ones 
hypertrophy  and  accommodate  themselves  to  their  new  functions. 

The  field  of  operation  should  i>e  exjiosed  by  a  long  incision  exposing 
the  tendons  which  should  be  dissected  free  from  their  sheaths.  Tendons 
to  which  the  attachment  is  to  be  made  should  Vie  split  and  the  tendon 
of  the  healthy  muscle  passed  through  and  secured  by  a  quilted  stitch  as 
described  by  Goldthwait.  *     The  tendon  passed  through  the  split  ahould 


Pig.  4BT.— Tmnsplantatlon  of  Sar* 
UtrluB  to  QuBdrioepi Tendon,  ((loid- 
thwmt.J 


'Boston  Med.  and  Surg.  «Toiini.,  January  0th,  1866. 
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Fig.  459.— Attempted  Direct  Dorsal  Flexion  in 
Same  Case,    ((ioldthwalt.) 


•  4€l.—flime  Oue  After  Operation.    Voluntary 
doraal  flexion. 


Fio.  402.— Same  Case  after  Operation. 
Voluntary  extension. 
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be  scored  by  a  knife  to  make  the  inchuled  surface  rou|fh.      Silk  is  tie 
best  Hiuterial  to  use  for  sutures.     To  eatimat©  the  degree  of  tension  uec- 


FH*.  4*6.-  Meihoa  rorftrnftliig.    ((ioldttiwiil.) 


essary  the  foot  should  be  held  in  a  corrected  poaitioii  and  the  auturi 
doue  with  a  safe  degree  of  tension  exerted  on  the  muscle,  as  the  danger 
lies  in  making  the  attached  muscle  too  long.     In  the  ease  of  tlie  attach- 


Frn.  445  —  OpefiUoo.  t*». 
tlofi  of  Ubialli  ASttew  #» 
unit  atturbetl   u*    ttm  |ww<»* 

terUiis.    (GoldlbwiiM.) 


Flo.  406w— iil«r  OpemtlOTi. 


Fm.  4<JT.-Aner  Operatloo. 


I 


ment  of  two  small  tendons  to  earh  other,  one  of  the  ordinary  forms  61 
tendon  suture  may  be  substituted  for  splitting. ' 

*  ]L  A.  Wilson  :  "loieniational  Cliiiic»,"  vol  i,,  4lh  series. 
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After  operation  the  foot  should  be  put  up  in  plaster  in  the  correct 
position  for  some  weeks,  after  which  passive  motion  should  be  followed 
by  restricted  use.  Weight- bearing  should  be  i>egun  lautiouslj  and  the 
tendency  to  deformity  corrected  by  the  use  of  such  apparatus  aa  may  be 
needed  for  a  while,  and  permanently  if  the  substituted  muscles  are  not 
strongVnuugh  to  correct  tlie  tendeocy  to  deformity. 

In  general,  however,  it  may  be  said  that  the  operation  performed 
under  projier  conditions  is  likely  to  do  away  with  the  future  use  of  ap- 
paratus. 

(h)  Tenotomy  or  faiSciotomy  is  performed  in  resistant  cases  of  de* 
formity  when  contracted  tissues  hold  the  limb  or  the  Joint  in  malposi- 
tion.     The  indications  are  the  same  t 

a$  described  in  speaking  of  club-  \  I 

foot  and  the  techniqoe  differs  in  iu>  1  / 

way   from    that.     Immediate    cor-  C\ 


\ 


^^ 


tbwmic) 


-ImplaotaUon  **!  Peroopt  on  \je\  *Tt^n(\f^ 
d    Flexor    UtD^us    HallUfi*.      (IpmIU- 


FiPr.  40».— TramsplanUitlon  of  Perotiuito  TertJiw 
aiiid  i^rtiif  C-ommuti  flxtetmor  Ti^tKloti  U»  Tibial b 
Aniieiia.    UM'Wtbwalt.) 


rection  is  advisable  after  tenotomy  in  this  as  in  othtT  affections,  but 
here  over-correction  is  not  necessary.  Relapse  is  lesK  likely  to  occur 
than  in  congenital  club*foot. 

Tenotomy  of  the  hip  for  contraction  in  the  Hexed  position  may  in  the 
severest  cases  be  far  from  a  trifling  operation,  and  should  be  undertaken 
with  due  reserve.  The  contraction  is  due  not  only  to  the  contraction  of 
the  superficial  tissues^  but  of  the  deep  muscles  also  and  often  of  the  joint 
capsule,  and  for  that  reason,  when  the  uperation  is  undertaken  in  a 
severe  case,  it  is  better  not  to  attempt  a  subcutaneous  tenotomy  but  at 
once  to  make  a  longitudinal  open  incision  of  considerable  length  over  the 
contracted  tissues,  and  preparation  should  be  made  to  go  as  deep  as  the 
psoas  tendon  if  necessary.  Although  tlie  contraction  often  seems  to  be 
superficial,  a  division  of  the  superficial  bands  generally  gives  but  little 
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relief,  and  all  constricting  bauds  must  be  cut,  except  of  rourse  tbe  cap- 
sule of  the  hip- joint,  which  often  offers  resistance.  A  conservatite 
method  to  pursue  is  to  cut  the  superficial  conti-acted  tissues  and  to  divide 
the  psoas  tendon  nearly  across,  cutting  also  those  deep  structures  which 
are  plainly  in  view,  in  order  to  be  able  to  check  hemorrhage  if  it  begins; 
then  to  close  tbe  wound  and  to  apply  a  bed  extensioa  to  the  leg,  .which 
will  have  the  effect  of  stretching  the  remaining  strictures  quite  readtlj 
until  a  corrected  position  is  obtained. 

Division  of  the  ham-string  muscles  at  the  knee  is  often  reciuiied  in 
flexion  deformity  of  the  leg.  In  severe  cases  an  open  incision  is  ofteo 
more  satisfactory  than  a  subcutaneous  tenotomy.  In  c^ses  of  long  stand- 
ing not  only  the  tendons  but  all  the  structures  at  the  back  of  the  knee  ar^ 
contracted  and  an  extensive  division  of  them  may  be  needed, 

(e)  Fttrri/j/e  sfrtthjhtenimj  is  applicable  to  tbe  knee,  hip,  and  ankle, 
and  is,  nf  course,  to  be  done  under  complete  an^BSthesia.  It  is  generally 
better  to  precede  this  by  tenotomy  of  resistant  tendons. 

{d)  ihteotomtj  may  be  required  to  correct  severe  flexion  deformity  at 
the  hip,  and  at  the  knee  to  correct  the  knock -knee  and  flexion  at  the  same 
time.  At  tbe  hip  it  does  not  differ  fnuii  the  ordinary  Gaut  operation, 
and  is  necessary  only  in  cases  in  which  division  of  the  soft  parts  is  not 
enough  to  allow  sufficient  extension  of  the  thigh  on  the  pelvis. 

At  tbe  knee  a  simple  transverse  division  of  the  femur  is  made  just 
above  the  condyles,  allowing  correction  of  lx)th  flexion  and  knock-knee  at 
the  same  time.  These  operations,  of  course,  have  no  effect  tifjon  the 
paralysis  as  such,  but  merely  serve  to  place  the  limb  in  a  jjosition  suit- 
able for  weight-bearing.  After  operation  mechanical  support  is  u^iiially 
necessary. 

(tf)  Excision  tififi  ArthroihsiH. — The  immediate  object  of  operative 
procetlures  m  the  case  of  flail  joints  is  to  secure  a  stiff  joint  instead  of 
one  excessively  movable,  by  opening  and  scraping  out  the  synovial  cav* 
ity  or  by  removing  the  articular  cartilages,  or  even  taking  a  tliin  slice  off 
the  bones  on  each  side  of  the  joint  and  retaining  the  freshened  surfaces 
in  apposition,  so  that  ankylosis  may  be  favored  and  the  limb  may  thus 
become  of  more  use  in  locomotion. 

An  ankylosed  joint  is  thus  substituted  for  an  unduly  movable  on€, 
and  supporting  apparatus  for  that  joint  is  not  required*  The  joint  is 
opened  as  for  excision  and  a  thin  layer  of  bone  removed  with  the  joint 
cartilage.  The  tecimiqueof  the  operation  and  the  after-treatment  do  not 
differ  fmm  that  of  excision, 

l*>om  the  results  attending  this  operation,  it  may  be  stated  that  m 
very  severe  deformities  and  in  patients  of  the  p»oorer  class  the  question 
of  resection'  of  the  joint  surfaces  of  the  knee  and  ankle  is  to  be  seriously 
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considered  *  as  a  means  of  treatment  in  preference  to  the  application  of 
apparatus. 

In  other  cases  resection  of  joints^  is  to  be  considered  on  account  of 
the  extreme  bony  deformity  which  they  present,  as  in  severe  paralytic 
knock-knee,'  in  which  a  stiff  knee  rather  than  a  movable  one  is  desired.* 
If  the  latter  is  preferable  an  osteotomy  rather  than  an  excision  should  be 
done,  as  the  latter  leaves  a  stiff  joint.  The  deformity  of  knock-knee  or 
flexion  at  the  knee  can,  of  course,  be  corrected  by  the  plane  of  the  bone 
section  in  excision. 

1  Ap.  M.  Vauce:  Bo6ton  Med.  and  Surg.  Joum.,  May  6th,  1886,  p.  416. 
*  Franks  and  Stocker:  Trans,  of  Acad,  of  Med.  of  Iceland,  1885;  Lessor:  Cent 
t  Cbir.,  1879,  No.  31,  p.  497,  and  1887,  No.  46,  p.  797. 

•KOUiker:  Deutsch.  Zeit.  f.  Chir.,  xxiv.,  691 ;  Revue  de  Chir.,  1886,  vi.,  890. 
^CentralbL  f.  Cbirurg.,  1888,  No.  24. 
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CEKEIiUAL    PARALYSIS   OF   (  HI LDREN, 

SympN)iii».— Iditjcy. — Etiolt*gy  nf  cerebral  pariilyeii*. — Patliology  of  cerebml  piknijr* 
Ml  H. — 1  )Sa^j<>Hi».—  1  >i  ffeiL'ii  t  i  a  I  d  i  agnoaiH,  — Prognoflis.  — TreatmeDi^ 

TiiK  cuiidition  was  first  described  by  Little,  voii  Heine,  and  Adams 
but  it  is  to  later  npurologists  that  we  owe  the  understanding  of  the  nature 
of  the  affec'tioin  whieli  wus  formerly  fOassed  along  vitli  infantile  paraly 
ais. 

It  IS  known  undei^  the  following  names:  Spastic  paralysis,  spastic 
heniiplegiii,  eU*.,  Little's  disease,  tetanoid  pseudo-paraplegia,  penn*' 
nent  tetanus  of  the  extremities,  spastische  Gliederstarre,  etc. 

The  onset  of  cerebral  paralysis  may  be  prenataL  Cases  may  ocJ^^ut 
during  birth»  or  they  make  their  appearance  after  birth;  in  the  latter  cs*** 
the  majority  occur  in  the  first  thi-ee  years  of  life. 

Thf  affection  is  more  common  than  was  formerly  supposed.     At 
('hildren*s  Hospital   18o  cases  of  cerebral  paralysis  came  to  the  Surg:^^*^ 
Uut^l'atient  Department^  while  ,'»()<>  rases  of  infantile  paralysis  apj>eaw^^ 
ilnring  tlie  sjnjve  jjeriod.      During  a  definite  period  at  the  Hospital 
the  Unptured  and  t'ripjded  in  New  York  *M  children  affected  with  o 
bral  paralysis  ap}jlieil  for  treatment,  while  J 41*  cases  of  spinal  paral^ 
were  seen. 

Motor  disturbances  in  children  which  are  due  to  cerebral  lesions 
manifested  clinically  in  one  of  three  ways;    (1 )  as  a  single  hemipli 
(2)  as  a  diplegia;  (l^)  as  a  paraplegia.     Contractures,  choreiform  tm 
meuLs,  ntental  impairment,  aphasia,  epilepsy,  iDco-ordinationi  etc*, 
l»e  the  accoinpanimenta  of  any  one  of  these  forms. 

The  distribution  of  paralysis  in  1^2*5  cases  analyzed  by  Peterson 
Sachs  was  as  follows.  Kight  hemiplegia,  81;  left  hemiplegia,  75; 
plegia,  39;  paraplegia,  3H— total,  225. 

St/mpfoms  of  (  ftYltraf  Parnhfsis  in  Crt.tfjt  ( hcurrinff  Afirr  Birth, — 
ouaet  may  resemble  very  closely  that  of  infantile  spinjd  paralysis 
often  begins  with  an  illness  of  some  sort.  Frequently  paralysis  deve-- 
ill  tlae  course  of  an  infectious  disease,  sometimes  after  an  attack  of  i^ 
seems  to  be  indigestion  or  a  slight  feverish  attack,  sometimes  after  a- 
or  blow  on  the  head*  Conminnly  the  onset  is  marked  by  cooTiiIaion^^  * 
in  52  out  of  90  of  Osier's  cases,  \:\  out  of  ft8  in  Wallenburif  a,  3f>  «* 
of  HO  in  Gttudard^s,  12  out  of  2G  in  the  Children's  Hospital  senes,    «<^ 
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^  •■  in  more  than  half**  uf  Gowerb'  Sn  caseij,  Delirium  or  screaming  spells 
may  accoinpany  the  onset.  Sometiiues  however,  though  very  rarely, 
the  disease  develops  suddenly  in  perfet;tly  healthy  children  without  uny 

I  febrile  or  other  disturbance,  or  it  may  develop  iusidioualy  without  dis- 
turbance enough  to  attract  attention.  From  the  second  year,  for  the 
first  six  or  seven  years  of  life,  the  liability  very  gradually  diminishes; 
tlie  number  of  cases,  Iiowever,  rising  slightl}'  at  the  time  of  tlie  second 
dentition;'  in  this  respect  it  offers  a  sharp  contrast  to  infantile  spinal 
paralysis. 

■  When  the  paralysis  is  Jioticed,  it  i.s  found  to  be  most  often  hemiplegic 
in  distribution.  Monoplegia  is  rare,  Tlie  face  is  paralyzed  in  a  moder- 
ate proportion  of  all  cases  ( twenty  per  cent  according  to  Sachs),  and  the  ami 
is  always  affected  more  severely  than  the  leg  and  recovers  more  slowly. 

■  The  facial  paralysis  ordinarily  is  not  coni[)lete  and  does  not  affeet  the 
muscles  that  close  the  eyes.  It  disappears  first  of  all  the  paralyses,  and 
often  recovery  is  complete.     Strabismus  is  very  common.     The  paralyze tl 

■  side  is  powerless,  but  sensation  is  generally  unimpaired  j  coldness  and 
vascular  sluggishness  are  present  in  some  of  the  severer  cases.  Tlie  re- 
flexes of  the  affected  side  are  much  increased  from  the  first,  a  sign  which 
is  of  the  greatest  assistam^e  in  diagnosis.  As  in  the  hemiplegia  of 
adults,  rigidity  of  the  affected  muscles  comes  on  in  about  seveuty-five  i^er 
cent  of  all  cases  at  a  varjnng  time  after  the  onset  of  the  paralysis.     The 

IrjgiditVt  when  present,  is  increased  by  any  attempt  t<j  use  the  limb;  it  is 
excited  by  passive  majiipulation  and  it  disappears  during  sleep,  and  usu- 
ally under  an  aucesthetic.  Post-hemiidegic,  movements  follow  in  a  certain 
proportion  of  cases. "^  llemiauopsia  may  be  present." 
Aphasia  atcompanics  probably  a  certain  proportion  of  cases  of  cere- 
bral paralysis,  but  it  is  often  tiansiifny/  It  is  always  motor  aphasia 
and  may  accompanj^  either  right  or  left  liemiplegia. 
Mental  enfeeblement«  varying  from  complete  idiocy  to  simple  back- 
wardness, develops  10  a  large  propm  tion  of  all  cases.  In  the  2ti  cases  in 
■  the  Children *s  Hospital  series  only  C  had  what  was  classed  as  average 
intelligence,  and  one  of  these  was  aphasic  and  one  stuttered  very  badly, 
of  the  rest*  7  were  idiotic,  S  feeble-minded,  and  4  very  backward,  and 

■  VVallenburg  in  Ins  IM  cases  found  ti5  with  serious  mental  defects, 
Sachs  found  idiocy  present  in  35  per  cent  of  all  diplegias  and  in  (10 
per  cent  of  paraplegias,  while  it  occurred  in  but  l*t  ]jer  cent  of 
hemiplegias.      Merklin  calk   attention    to  the  fact  that  such  children 


'Walkiiburg;  Lf>c.  ciu 

*RicliirdiO!i:  BotiU  MwL  and  Sixtg.  Jom^ii..  May  2<>tli,  1880:  IlAnTmond :  "I>i«, 
l©f  Nerv.  Syftteiu."  New  York,  18H(S,  p.  *2S\  ;  Sbarkey  t  "Spa«ui  in  Chronic  Nerve 
fDln.."  I^jijiUni,  \Hm,  p.  tM  :  Kiiapi* .   Hofit/iu  Med.  and  Surg,  rfour.,  Nov.  22, 1888. 

'Frend:  "Cerebrale  Diplegieri."  Vienna,  1W2. 

^Bernliardt:  VIrch,  Archiv,  Bd.  102, 
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a^i  escape  mental  deterioration  in  childhocwl  often  develop  pajchoses 
later  in  life. ' 

Epileptic  attac'ks  appear  in  the  yaralyzed  limba  and  thence  become 
generalized  in  one-quarter  to  one-half  of  all  cases  reported.  Ordinarily 
they  eome  on  in  two  or  three  years  after  the  paralysis,  but  they  may  hr 
delayed,  and  ten  or  even  thirty  years  may  elapse  sometinies  * ;  on  the 
other  hand,  they  may  begio  within  a  few  weekH  of  the  onset- 

The  nniid  may,  however,  remain  perfectly  (dt^ar  in  spite  of  a  severe 
hemiplegia,  and  no  sign  of  mental  deterioration  may  be  present  in  the 
early  or  the  late  history  of  the  disease. 

Tu  tlje  later  history  of  the  affection  belong  the  atrophy  and  contrarfr- 
tioiia  of  the  limbs.     In  hemiplegia  the  aHfected  side  rarely  recovers  err 


Fio.  170.— Atitjphj  uf  th«  Hand  in  u  t  ime  nf  Ht-iia|ilc^Ui  of  i^veml  Y'eai*'  DumUuu.     •  Kmpi».> 


tirely,  and  often  the  gmwth  of  the  bones  is  retarded.  The  muscular  atro* 
phy,  as  a  rule,  is  not  so  great  as  in  infantile  npinal  paralysis,  hut  in 
certain  casen  the  m\tscles  waste  very  much.  In  severe  eases  there  va 
marked  arrest  of  growth  in  the  bonei^.  In  the  Children- s  Hospital  Henes 
one  ca.se  showed  a  shortening  of  two  inches  in  the  arm  after  the  paralysis 
had  lasted  seventeen  years,  and  three  other  cases  of  four,  seven,  and 
eight  years*  standing  showed  a  shortening  of  one  ineh.  This  c^annot  h^ 
the  atrophy  of  disuse,^  but  points  to  some  trophic  lesion.  It  has  been 
questioned  whether  or  not  serious  muscular  atrojihy  does  not  mean  sptnil 
involvement.  Ilypprtropliy  of  the  paralyzed  members  has  been  reiHjrtHl. 
The  permanent  contractions  that  come  on  are  most  noticeable  in  tha 
armj  and  as  a  rule  am  of  one  type  in  the  arm  and  leg.     In  the  former  the 


'Merkhn:  8i,  Peteraburger  med.  Wocheiiscbri  f t,  1HI*7. 

*GtiwerK:  **Epilepi»y,'*  Lnndon,  1880. 

*Forati^r:  Jahrbudi  f.  Kiiiderbeilkundf,  N.  F.,  15,  201,  iHtm. 
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aim  is  held  close  to  the  side,  the  ell>ow  is  flexed  strongly  aod  firmly,  the 
hand  is  tlexed  and  the  fingers  are  drawn  inttj  the  palm,  usually  embracing 
the  thumb.  These  oon tractions  are  very  firm  and  resisting.  The  leg  in 
bad  cases  is  addncted  and  flexed  at  the  hip,  th«^  hamstring  muscles  of 
the  knee  have  contracted,  ami  flexion  of  the  knee  has  resulted,  and  the 
foot  is  Id  a  position  of  talipes  equi no- varus  or  simple  equinus.  In  other 
cases'  only  the  finer  movements  of  the  hand  may  be  lost,  and  the  leg 
movements  may  he  impaired  only 
enough  to  eause  a  bad  limp. 

P  o.^t '  Pa  ra  Ujt  ir  J  disorders  nf 
Movrm**nt. — In  certain  case8  of 
hemiplegia,   single   and   double,    a 
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IM.  4n.-t<taiidln«  Pcwtnon  In  SpunUr'  ParHlfBitt. 


Ftfl.  h7ft,-Ttm  aut  m  SpMtJe  Pumpl«srtft. 


disturbance  of  motion  occurs  at  a  later  stage,  which  is  spoken  of  under 
many  different  names,  such  as  athetoais  and  chorea  spastica;  while  what 
is  called  "  congenital  chorea  *'  in  many  cases  is  the  same  affection. ' 

Gowera^  has  described  a  characteristic  slow  mobile  spasm,  which  he 
speaks  of  as  ■*  mobile  spasm/'  The  paper  of  Knapp*  deals  in  detail  with 
the  character  of  these  movements. 
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'Joum,  of  Kerv.  and  Mental  Dis. ,  August,  188T. 

*Rau:  Neurol  Tentralblatt.,   1887;  Grei  den  berg  •   Ardiiv  f.  Psychiatrie,  xvih, 

*Gowem:  "Dia.  of  Nerv.  8yst.|**  voL  ii.,  p,  79.  *  Knapp:  Loc.  clt. 


492 


CTIIOPEDIC  SURGERY. 


Spftsfw  Conditlfm  of  t/te  Ahtade.'i, — At  times  the  tonic  spasm  of  the 
musties  becomes  so  much  the  most  protidDent  feature  of  the  case  that  it 
is  spoken  of  as  spastic  paralysis  rather  than  a3  hemiplegia,  especially  in 
diplegic  and  paraplegic  cases.  Spastic  paralysis  is  a  condition  charac- 
terized by  a  persistent  stiffness  and  constant  spasm  of  the  nxnseles  of  the 
legs  and  sometimes  of  the  arms ;  the  legs  are  straight  atid  rigid,  and  the 
feet  are  extended,  mid  when  an  attempt  is  made  to  walk  the  child  stands 
on  tiptoe,  and  often  the  sjiasm  of  the  adductor  muscles  is  so  great  that 
the  legs  are  crossed.  The  walk  is  almost  characteriatie — a  clingiog  gait^ 
in  which  the  feet  are  scraped  along  the  floor  with  much  effort  and  stram- 
ing  at  every  step,  if  indeed  the  spasm  is  not  so  great  that  walking  at  itl 
is  out  of  the  question. 

*     In  general  this  affection  is  the  result  of  a  cerebral  lesion  and  a  de* 
scendiug  degeneration  ot  the  lateral  columns  of  the  spiual  cord.     Thew 
are,  however,  a  few  rare  cases  in  which  there  is  reason  to  believe  that  tlifi 
affection  may  be  primarily  spinal 

This  grade  of  affection  is  in  the  majority  of  eases  prenatal  or  caused.  vX 
birthj  and  represents  the  result  of  a  larger  brain  lesion  than  takes  pi  ^c* 
in  hemiplegia.  Fur  this  reason,  these  chikireu  are  for  the  most  f^^ 
feeble-minded  or  idiotic — as  one  might  reasonably  expect  as  thn  iPHtil^t^of 
so  extensive  a  brain  lesion  occurring  at  so  early  an  age. 

However,  one  not  uncommonly  sees  cliildren  of  more  than  average  ^' 
telligenca  affected  with  spastic  paraplegia,  so  that  the  existence  of  spa.  ^stic 
paralysis  is  by  no  means  evidence  of  mental  inferiority. 

Often  these  children  have  strabjsrnns,  a  stupid,  idiotic  face,  the  saZ-^i^* 
dri))S  from  the  mouth,  and  the  teeth  decay  very  early,'     Most  often  ti-^^y 
walk  in  the  manner  described,  but  sometimes  the  muscular  spasm  i.^*** 
great  that  the  joints  are  so  fixed  as  to  be  useless.     In  the  milder  c^^S*** 
the  difficulty  in  walking  lies  in  the  fact  that  any  effort  to  use  the  li:^*^^ 
increases  the  muscular  spasm  and  tends  to  throw  the  leg  into  the  posi   '    ^^ 
of  extreme  adduetion,  with  extension  of  tlic  foot  and  generally  si  ^^g^^ 
flexion  of  the  knees  with  talipes  equinus.     It  is  often  impossible  to         ^^ 
monstrate  the  increased  tendon  reflexes  either  at  the  knee  or  at  the  a^^*>^** 
on  account  of  the  great  stiffness  of  the  legs,  because  the  muscles  are  i^  ^con* 
tiuually  at  their  maximum  of  contraction.     The  electrical   reactioi^^  ^ 
these  and  in  the  hemiplegia  cases  is  unchanged. 

In  certain  cases  the  spasm  is  so  great  that  the  patient  is  unable  fcos' 
alone.      When  sup  ported,  the  thighs  are  add  uc  ted  very  closely  and^ 
toes  pointed  and  crossed. 

The  children  are  apt  to  be  uncleanly  in  their  habits  until  thej  ^M^^f^ 
reached  the  age  of  four  or  five  years  at  least.     The  mental  dlsabiUtj      ^^l 


the 


'  Alice  Lollier:  »'De  Tftnu  tie  la  Dentition  cliez  lee  Enfants  idiote  el  arrkAw^'' 
Paris,  1887. 


hemiplegia.     There  were  tweuty-six  hemiplegia  cases  and   in 
these  patients  spastic  paralysis  of  both  le^'S  was  also  present. 

It  seems  as  if  spastic  paralysis  of  the  legs  were  (XTasioually  a  sequel 
of  simple  hemiplegia  counng  on  after  some  years. 

Inro'ortlt  nation  or  Id  tor f/. — This  condition  may  be  the  accompaniment 
of  cerebral  palsy  or  it  may  l^  the  result  of  other  causes. 

The  classification  of  Sachs  is  as  follows : 


\  (a)  congenital* 
i  (h)  developmental, 

(  after  traumatism. 

-]  after  convulsions. 

(  after  infectious  diseases. 
Myxfjedematous  idiocy. 


1.  Hereditary  idiocy 

2.  Acquired  idiocy 


The  only  excuse  for  its  introduction  here  is  the  very  close  outward 
ablance  that  these  conditions  present  on  superficial  examination  to  the 


A 
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spastic  cases  already  considered ;  but  deiinite  paralysis  and  spastic  rigidity 
of  the  muscles  are  absent,  and  iditMijobseures  everything.     If  patientaaie 
seen  seated,  tlie  stupid  cross- eyed  look,  the  drofjping  head^  and  tlie  drool- 
ing are  exactly  what  is  seen  m  the  severe  mental  enfeeblement  of  spastie 
paralysis  or  lieiuiplegia.     But  imt  the  child  on  his  feet  and  the  difference 
is  at  once  evident.     Either  his  muscles  are  so  lax  that  he  will  be  nnahle 
to  bear  his  weight  at  allj  or  he  will  stand  holding  his  pai*ent*3  hands  ^vitli 
bis  feet  wide  apart,  hia  knees  bent,  and  his  trunk  leaning  forward.     The 
whole  body  sways  to  and  fro  with  an  usfillating  movement,  and  the  sense 
of  eqnilibriniii  seems  almost  wanting;    if  he  is  let  alone,  he  walks  in  a 
staggering^   uu certain  way,  with  many  falls.     From  ibis  the  condition 
grades  off  to  a  disability  so  great  that  the  child  cannot  even  sit  up;  when 
it  IS  propped  up  the  head  lops  on  to  one  shoulder,  the  vertebral  columa 
fails  to  support  the  trunk  and  bends  to  a  marked  degree,   and  eveiy 
muscle  seems  limp  and  useless.      There  is  no  suspicion  of  muscular  rigid- 
ity or  localized  paralysis. 

Sensory  disturbaEces  are  not  uncommon,  and  often  a  pin  can  be  thrust 
through  the  skin  without  pain.  Nearly  all  these  children  have  strabis- 
mus, often  with  a  large  head  and  prow -shaped  forehead.  The  reflexes 
are  sometimes  normal  and  sonietimes  increa.^ed,  while  the  legs  are  g«»' 
erally  flabby  and  cool,  and  the  hands  and  feet  often  undeveloped.  Ev«ry 
grade  of  the  condition  is  seen  from  that  described  above  to  complete  help- 
lessnesa. 


i 


Etiolo«v, 


The  etiology  of  preoatal  cases  of  cerebral  palsy  is  obscure.     Such  < 
occur  in  neurotic  and  epileptic  families.    Traumatism  to  the  mother  duf  ^ 
her  pregnancy,  severe  illness  of  the  mother,  severe  fright,  and  heredity 
syphilis  are  among  the  causes.     The  etiology  of  cases  dating  from  l>i^ 
is  better  formulated.     Asphyxia  at  birth,  prolonged  labors,  and  m^*^' 
mental  deliveries  are  frequent  causes. 

Weber,  however,  made  161  autopsies  of  new-born  children^  and  t»3^^ 
casae  in  which  the  spinal  canal  and  head  were  opened,  33  times  there     ^^ 
extravasation  of  blood  from  the  i^pinal  and  cerebral  meninges.     Th^^***' 
flueuce  of  difficult  labor  as  a  cause  of  cerebral  paralysis  seems  to  X^*'* 
been  somewhat  overestimated.'     Of  Mr,  Little's  cases  a  large  propo*^^^^ 
are  abnormal  only  in  the  occurrence  of  phenomena  which  are  of  ^  *^^* 
interest,  t*.f/.,  three  cases  are  considered  abnormal  because  the  cor(L     '^*^— 
wound  around  the  child^s  neck.     In  the  33  cases  of  cerebral  paraly^^*^| 
which  the  labor  was  noted  in  the  Children's  Hospital  series,  17  were     ^^ 
by  an  easy  labor  according  to  the  mother's  own  account     The  for^^P^ 
however,  occasionally  causes  so  serious  an  injury  that  a  depression  o^  ^"^ 


I 


CEKEBKAL   FAKALVHIS   OF   CHILDREN.  495 

skull  is  noted  years  afterward  on  the  side  opposite  to  the  hemiplegia. 
There  were  2  cases  of  hemiplegia  in  tlie  Children's  Hospital  sfriea  in 
which  a  depression  in  the  skull  was  evident  four  and  eight  yeai'S  after 
the  beginning  of  the  paralysis.  \Vall*^nbiirg,  in  his  KJO  cases,  assigned 
difficult  labor  as  a  caose  iu  only  i\  cases  and  does  not  mention  injury  from 
the  use  of  forceps,  *  A  large  nnniber  of  these  children  are  born  prema- 
turely, aa  in  28  out  of  4D  of  Little's  cases,  and  at  other  times  asphyxia 
neonatorum  seems  to  be  the  active  cause.  ^ 

In  cerebral  paralysis  acquired  after  birth  there  are  certain  well  formu- 
lated causes.  Acute  infectious  diseases  play  their  part,  cases  having 
occurred  after  measles,  scarlatioa,  typhoid  fever,  smallpox,  tonsillitis, 
pneumonia,  pertussis,  cerebrospinal  meningitis,  gastro -enteritis,  mumps, 
diphtheria,  dyaenterj',  typhus  fever,  and  syphilis.  Fright  and  trauma 
are  two  other  accepted  causes. " 

In  a  large  number  of  cases  the  disease  seems  to  affect  perfectly 
healthy  children  without  any  assignable  cause.  The  indigestion  attacks, 
the  fever,  and  the  convulsions  attending  the  onset  cannot  fairly  be  as- 
signed as  causes.     The  disease  is  about  evenly  divided  between  the  sexes. 

Pathology. 


The  pathological  condition  is  much  the  same  in  hemiplegia,  diplegia, 
and  paraplegia.  These  conditions  in  general  are  due  to  embolism  or 
hemorrhage,  and  the  resulting  retardation  of  growth  of  the  affected 
portion  of  the  brain,  together  with  the  secondary  changes  in  the  spinal 
cord.  Autopsies  made  later  in  the  disease  show  pathological  changes 
which  are  more  extensive  and  less  definite  in  their  character.  Wast- 
ing and  sclerosis  of  a  greater  or  less  part  of  the  brain  and  the  con- 
dition known  aa  porencephalue  are  what  one  finds  in  these  later  cases. 
These  seem  to  he  the  late  results  of  the  destructive  change  mentioned 
above,  which  have  occurred  iu  a  growing  brain  and  have  retarded  its 
growth  and  have  produced  an  extensive  scar  formation  iu  the  place  of 
cerebral  tissue. 

Poreticephalus  occurs  as  a  Iosh  of  substance  in  the  form  of  cavities  or 
cysts,  situated  at  the  surface  of  the  brain  and  going  more  or  less  deeply 

p 
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results;  if  the  lesion  is  bilateral,  double  hemiplegia  or  spastic  paraplegia* 
is  the  elinical  iiianifestatioii.  These  lesions  represent  merely  the  lat^ 
stages  of  a  process  ongioaliy  a  hemorrhage,  an  embolism,  or  a  localiw^ 
encephalitis. 

The  pathology  of  the  condition  18,  in  shortj  a  lesion  of  the  tuoM 
tract  of  the  brain  with  consequent  atrophy  and  retarded  development  of 


Fia.  479.— Cjrst  Formod  by  9c»ften1nHf  nf  Brala  SubatAnrv,  Sftramlnry  t*>  nkmtnxciktn  at  Uw  MKKIIn  C 
liral  Artery.    n»ild  of  tilrkH*^*!!  njc>nt}in«    tS*ir>u*,.i 

the  affected  portion,  and  descending  degeneration  of  the  pyramidal  tra^» 
and  lateral  columns  of  the  cord.     From   the  extensive  atrophy  ^<>^*' 
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T^joiing  children  at  autopsy,  it  seems  that  uiiquestiuuablj  soiuetmies 
the  disease  origioates  in  defective  development  of  the  nervous  centres, 
especially  the  pyramidal  tracts,  rather  than  in  an  acute  cerebral  hemor- 
rhage or  embolism. 

Of  7J^  autopsies  analyzed  by  Sachs  and  Peterson  the  condition  was  as 
follows : 

Atrophy,  sclerosis,  and  cysts,         ,          .          .          ,  40 

l^orencephalus,      .......  2 

Hemorrhage,         .                            ,         .         .          .  L'H 

Embolism,    ........  7 

Thrombosis,          .......  5 

\  Tubercle, 1 

78 

OflltT  in  00  brains  found  a  vascular  lesion  in  16  only,  7  due  to  hem- 
orrhage and  9  to  embolism. 

J!  J§ 


Hm*  fm.— Srt!tl(iu  ttjntui?h  Rnil'>f*  ^if  M  X.  Removed  In  Opemtjon  ff>r  I/vulJjted  RiJilep^T 

VttH  LeH  ll<!iiitplj«g1ii.  ti^^y  (»f  twiflve  vearN.  v»ri  iiiwon  ^talQ.  P.  The  }>la  mur}]  ttiii  kenpd,  dips  be- 
tmBHoldB  of  ixMtex :  H,  incrwB«ecl  ntimbt^r  ot  thk'k4Mied  siuall  artertea  above ;  to  tigtjt  a  lurge  arU»ry 
wfllb  llilrki^*<!  wall* :  Jh  a  TO'**nr  tJftt,    (8in»tos  ) 

The  theory  of  Striimpell  that  the  condition  was  due  to  a  poliencepb- 
alitis  similar  to  poliomyelitia  has  not  received  confirmation  nor  the 
support  of  modem  neurologists. 

'  ArchJv  f.  Pgych.,  Bel  xvii.  ;    Archives  de  Plivsiol,  3e  e^rie,  tonie  iv.,  1884; 
.Sharkey.  Quou^d  by  tteler.  loc.  cit,  p.  \i^\  Bkictj :  '*  Les  Con  tracturee/*  Paris,  1888. 
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t  Cyiit.    Cy«t  wiill  vui  U>  pxpuw  Uiitior  ubilrm(n*UK    tlUctil 
of  llx  itnii  u  till  I  r  yiitr^.    [teail]  t\vo  yiMini  liitoi ,    (Niiel)i.1i 

Osier*  snuijjied  11  ji  tlie  jioasible   causes    of   infantile    hemiplegii  ^ 
follows: 

(1)  Heiijorrhage  occurring   during  violent  eotnnilsions  or   duricir  *| 
paroxysm  of  whooping-congh  '  (or  at  birth). 

(2)  Post- febrile  processes,    (^r)  embolic/  (/d  endo- odcI  peri-arWJiftJ  j 
changes/  (<')  ence]>lialiti8, 

(:\)   Thrombosis  of  cerebral  veins/ 

There  seems  reason  to  believe  that  all  of  these  causes  at  tunes  ba^ 
an  inrtuetice  singly  or  together  in  producing  cerebral  paralysis. 

To  enter  npon  a  discussion  of  the  pathological  condition  in  the< 
of  inco-ordination  spoken  of  above  would  be  to  introduce  the  very  eiteo* 
fiive  subjwt  of  th(-  iiathnlogy  of  idiocy/ 

MIsIei'   Mt'd.  Nrus,  I'l.lhi.,  AugUKt  lltU.  1B88,  p.  148, 

*Wf«f .  I>iindojj  Med.  Vrem  a)id  (^irc  18S7. 

'Landimscy  and  Siredeyr  Rev.  de  Med.,  1885, 

*.leiidiii«i*ik  find  Marie:  Arch.  fUr  Hhy»,,  1885. 

- (li)wprs  and  Handford     Brit.  Mtd.  pIttiimaJ,  IfthT,  i.,  1098, 

«riitArd  :  Tli^se  de  Paris.  lHd8  ;  Seib*rl:   Arciu  of  PediaU-ics,  M&rcli,  l^  1^*» 
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reaction  is  normal.  At  times  the  muscular  rigidity  ia  so  exceBsive  that 
the  exaggerated  knee  jerk  and  ankle  eloniia  cannot  be  obtained.  In 
estimatijig  the  child's  mental  condition,  no  weight  whatever  can  be  at- 
tached to  the  parents'  ac.f^onnt  of  the  patient's  capacity. 

The  differentiation  of  cerebral  paralysis  and  infantile  sjainal  paralysis 
has  been  dealt  with. 


B6a43h:   Am,  Joor.  Mem.  ScL^  June,   1883,  and  April,  1S61  ;   Biiuhnerr  Anii.  f. 
Psych.,  xii.,  3;  Tambarini  :  Revlat.  Speriui,,  vi.,  285;  Reibert:  Loc.  cit. 


Mfij 


O^tUinc^i  pamifM^ 


\m  mwtakrtt  for 


tat  m 


ttfefftli 


woold 


the  pttrftijvis  to  be  limited  to  tht 


disMboUOfi  id  sovna  especial  nerre  or  gnxip  of  Benres.*  It  oecors  bi  iW 
diatribiitioii  at  tbe  Imel  nene  after  tlie  ue  of  Oe  f creeps^  bnt  it  aef 
oeeer  in  one  ef  the  ertrenltiee  in  eonacqaeoee  of  Hie  slret^ta^  of  tlie 
nenre  tnuiks  in  the  maiittai  extractioii  of  tlie  cliild'ft  bodj.  It  oftoi 
ifrenm  in  tbe  ilumlder. 

C*^rehral  tuwMr§  maj  easiam  the  sjmptmoB  of  hemiplegia^  and  a  diag* 
mmu  of  this  eondttioo  from  the  leaioii3  genermllj  causing  pandjm  woqM 
ordinartlj  be  impoesible/  Tumors  oi  the  pons  or  eerebelhim  wonld  «ui»e 
tympCoiits  of  bilateral  ri^dity  (apastic  paraplegia)  if  they  compre»ed 
the  motor  tracts. 

I *9eado- hypertrophic  j^iaralysis,  the  pieado-paraljsis  of  rickets,  ^yyh- 
iliti  of  the  spinal  cord^  and  hereditary  spastic  paralysis  are  possible 
Bourees  of  an  error  of  diagnosis  in  obscure  cases.  Certain  cases  of 
rhorea  prove  un  investigation  to  have  their  origin  in  a  slight  cerebral 
paralysis.     The  same  may  be  said  of  epilepsy. 

There  is  no  diagnostic  criterion  by  which  the  recognition  of  the  mia- 
cellaneous  cas^s  of  idifK-y  or  incu-ordinatioM  may  be  surely  made,  s»>  that 
tfi©  <liagnosis  of  i no o-ordi nation  or  idio<'y  is  often  attended  with  much 
difficulty,  especiaUy  in  young  chtldrenf  when  inability  to  walk  is  the 
only  definite  Byniptoiii.  Such  a  condition  may  resnlt  from  rickets,  from 
feebleness,  from  simple  bai^kwardness,  and  sometimes  from  paralysis  due 
to  unnoticed  Pott' a  disease.  Under  these  circumstances  one  would  give 
much  weight  in  tlie  diagnosis  of  i<lio«-y  to  the  ehild's  expression,  the 
8176  of  the  head,  the  presence  of  strabismus,  and  especially  an  oscillating^ 
rhyth lineal  movement  of  the  head  or  whole  body  as  pointing  to  some 
cerebral  insufticiency.     Later  in  life  the  conditiun  is  only  too  apparent. 
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The  prognosis  lu  these  cases  should  l>e  most  guarded.  In  hemi* 
plegia  there  are  two  tilings  to  \ye  said,  the  child  will  probably  live  and 
the  paralysis  will  probably  improve  somewhat.  T!ie  unfavorable  things 
which  are  to  be  feared,  in  general,  are  more  likely  to  come  in  the 
earlier  cases  of  paraly&is  than  in  those  that  occur  later  in  life.  These 
are:  mental  enfeeblement,  a  certain  amount  of  deformity  from  retarded 
prowth  of  thii  paralyzed  side,  and  epilepsy  in  about  half  the  cases,  per- 

'  Duchenne:  **Tmit§  de  r^lectrlBalloii  Loculist***."  t\tl  ed. 

"Niidaud:  "l>e«Pttr.  Ob«t^tricFi]fc>i  den  Nmivejui-ntt*.'*  Pari «»  1872. 

■SectJigm tiller:   Jahrb.  f.  Khde.,  Bd.  xiiL  ;  Oslert  Am.  Jonni.  Med.  Sci.,  ISSTi  ^  , 
Shtrkey:  **8paKm  iix  Chrmiic  Nerve  Diaesae,"  London*  188*};  Oiiimus:  Rev.  BWfa** 
ikm  Mai.  do  I'Enfnnco,  1H8:1;  Laiinol»:  France  iji6dicale,  1884;  Limurd:  Thi-!**  «l^ 
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aps  not  making  its  appearance  until  the  age  nf  puberty.  Spastic  paraly 
sis  of  both  legs  is  to  be  feared  as  a  later  se^juel  to  the  hemiplegia. 

On  the  other  hand,  in  many  instances  in  which  complete  helplessness 
exists  in  infancy,  marked  improvement  to  a  condition  of  comparative 
activity"  is  sometimes  nut  iced. 

Ill  congenital  cases  the  or.^currence  of  convulsions  in  the  early  weeks 
of  life  indicates  generally  a  severe  lesion.  IT  the  juental  condition  con- 
tinues dull  iditx'y  is  to  be  feared.  If  after  a  Tew  nionths  the  convulsions 
diminish  and  the  child  uses  its  legs  fairly  and  sltows  luterest  in  its  sur- 
roundings, the  jnogiiosis  is  better.  l>iplegia  and  paraplegia^  it  mnst  b*» 
remembered,  are  more  often  associated  with  epilepsy  and  idiocy  than  is 
hemiplegia. 

In  acquired  cases  a  tendency  toward  recovery  in  movement  and  speech 
after  a  few  weeks  is  encouraging ;  the  absence  of  such  tendency  is  un- 
favorable. Epilepsy  may  not  occur  at  once,  and  it  must  be  remembered 
that  al>out  half  the  eases  of  hemiplegia  develop  it  sooner  or  later.  The 
occurrence  of  convulsions  in  a  child  with  any  form  of  cerebral  paralysis 
is  unfavorable. 

With  regard  to  ppastic  paraplegia,  it  is  safe  to  assert  in  most  cases 
that  the  child  will  impruve  in  the  use  of  the  legsj  most  children  learn  to 
walk  at  the  age  of  hve  or  six  and  to  talk  imperfectly.  The  general  ten- 
dency is  toward  improvement  m  walking  and  talking  for  many  years, 
although  it  must  he  hovne  in  mind  that  the  final  resvdt  in  well-marked 
cases  can  rarely  be  other  than  distressing.  Mental  enfeeblement  is  gen* 
erally  prest^nt  from  the  first,  when  it  is  present  at  all,  but  it  may  become 
muc4i  more  evident  as  the  years  go  on  when  the  demands  npon  the  intel- 
lect become  more  complicated  and  exacting. 

The  general  resistance  of  such  children  is  not  very  good,  they  are 
more  liable  than  other  children  to  fall  victims  to  general  diseases,  and 
their  inability  to  go  about  freely  renders  them  more  susceptible  to  ilhiess. 
As  a  rule,  they  are  not  long-lived,  but  there  is  no  immediate  liability  U* 
any  especial  disease,  simply  a  slightly  impaired  vitality.  No  question 
is  more  often  asked  than  this  one  about  the  child's  prospect  of  long  life. 

The  cases  of  inco-ordinatiuu  or  idiocy  do  not  show  any  tendency  to 
spontaneous  impmvemenL  Sometimes  they  improve,  and  sometimes  they 
grow  worse,  bnt  oftenest  they  seeui  to  remain  in  very  much  the  same 
condition. 

Theatmkxt. 

During  the  onset  of  the  disease,  in  those  rare  cases  in  which  the  diag- 
nosis of  a  destructive  cerebral  lesion  is  made  so  early,  the  treatment 
should  be  the  same  that  is  ordinarily  advisable  in  any  convulsive  attaek. 

In  the  great  majority  of  cases  tlie  nature  of  the  trouble  is  not  recog- 
nized until  the  acute  symptoms  have  passed  off  and  the  paralysis  has 
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become  well  establishetL  Ak  in  anterior  poliomyelitis  the  struct 
barm  ha^  been  done  and  no  treatment  addressed  to  the  centred  can  10- 
complish  very  Duich.  The  aim  must  be  to  keep  the  paralyzed  limb  SJi 
far  as  posi^ible  from  trophic  ehanges  and  to  stimulate  the  muscles  to 
recover  as  far  as  possible  by  carefully  earing  for  their  condition.  Elec- 
tricity should  not  be  applied  to  the  brain.  The  proper  use  of  electricity 
is  in  its  stimulation  of  the  miifirles.  Ondonbtedly  l>enefit  results  from  a 
careful  course  of  this  treatment,  but  it  must  be  long  continued  and  it  is 
not  essential  to  improvement,  for  many  cases  do  perfectly  well  without 
any  use  of  electricity.  Galvanism  of  the  spine  with  an  ascending  or 
descending  current  is  deemed  of  use  iu  cases  of  spastic  paralysis^. 

Of  equal  or  greater  importance  is  a  systematic  and  persistent  coitrse 
of  rubbing  und  manipulation  of  the  paralyzed  limbs.  In  spastic  paraly- 
sis, persistent  manipidations  with  strong  flexion  and  extension  of  the 
diseased  limbs  may  prove  of  great  benefit  in  preventing  a  disabling  rigid- 
ity and  in  inaintEiining  a  healtliy  condition  of  the  nmscles.  The  knees  and 
hips  should  be  forcibly  tlext-tl  several  times  a  day  and  the  feet  bent  uj^ 
beyond  a  right  angle  if  any  reasonable  degree  of  force  will  accomplish  it. 

In  spastic  paralysis  it  is  at  times  possible  to  accomplish  much  by 
muscular  training  and  exercise-  More  could  be  done  in  this  way  were  it 
not  for  the  mental  inability  of  so  many  of  these  patients,  which  makes 
it  impossible  for  them  to  co-operate  to  any  extent  in  such  treatment.  But 
in  those  cases  iu  which  the  mind  is  luight  and  active,  the  patient  can  be 
trained  to  use  the  limbs  to  much  better  advantage  than  he  has  been 
doings  just  as  a  person  who  stutters  can  be  improved  by  systematic  ami 
repeated  exercises.  The  muscles  which  are  most  strongly  contracted  are 
the  thigh  adductors  and  the  calf  muscles.  Such  a  patient  should  be 
given  exercises  calculated  to  develop  the  abductor  muscles  and  the  flexors 
of  the  foijt,  wbicli  by  increased  power  will  iu  a  measure  counterbalance 
the  muscles  which  are  so  powerful.  The  patient  should  lie  on  the  bark 
on  a  hard  table,  and  should  separate  tlie  legs  as  far  as  jxyssible  at  first 
without  being  touched,  au<l  then  against  slight  resistance.  The  legs  id 
the  extended  position  should  b©  rotated  outward,  while  the  heels  ire 
kept  together.  In  walking  the  patient  should  be  cautioned  to  go  Tery 
slowly,  to  lift  each  foot  well  off  of  the  ground  and  to  turn  out  the  toe.H 
with  much  care.  In  connection  with  massage  and  rubbing,  this  method 
of  treatment  is  capable  of  accomplishing  a  deeideil  change  in  the  method 
of  walking,  and  while  the  walk  ^till  is  stitf  and  unsteady  it  has  lost  the 
characteristic  scraping  and  dragging  of  the  spastic  gait.  Such  patients 
walk  with  much  less  fatigue  than  before  and  feel  much  more  steady  upon 
their  feet. 

The  mental  training  of  such  children  is  a  matter  of  the  greatest  im- 
portance in  order  to  render  as  active  as  possible  the  remaining  funelioas 
of  the  brain.     One  has  only  to  visit  an  institution  adapted  to  the 
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ing  of  such  childreu  to  appreciate  the  gi-eat  advantages  that  such  special 
teachiog  offers  over  that  of  the  ordiuary  school  training.  The  diaap- 
jrearance  of  the  aphasia  is  aided  by  systematic  training  and  it  always 
proves  more  tractable  than  in  the  adnlt.  The  epileptic  attacks  are  not 
likely  to  be  helped  by  medicinal  treatment,  on  account  of  the  nature  of 
the  lesion  causing  them, 

•  Apparatus  is  suited  to  the  treatment  of  the  milder  deformities  only. 
Talipes  equino* varus  of  a  mild  degree  may  be  temporarily  corrected  by  a 
proper  appliance,  such  as  a  Taylor  shoe.  The  paralysis  is  comnionly  so 
incomplete  that  the  muscles  furnish  suthcient  support  to  the  aftected  limb, 
but  owing  to  the  increased  reflex  excitability  and  to  imperfect  motor  im- 
pulses the  muscles  are  in  a  state  of  spasm  and  of  iiselessness  from  the 
distorted  position.  Children  with  this  alfection  are  brought  by  parents 
to  the  surgeon  with  the  reipiest  that  braces  be  applmd  to  make  the 
child  wgilk  and  that  spinal  supports  be  furnished.  In  general  the  de- 
formities are  to  be  treated  as  in  infantile  paralysis,  but  the  nut scles  cannot 
be  stretcihed  to  an  extent  i>ermitting  correction  of  the  deformity.  The 
deformity  returns  immediately  on  removal  of  the  appliance  j  so  that, 
apart  from  the  temporary  rectification,  apparatus  is  of  little  advantage  in 

_  cerebral  paralysis.     Retentive  apparatus,  however,  is  of  use  in  retaining 

H  the  limbs  in  proper  position  after  operation. 

■  ber  i 


Opkrativk  Trkatmext. 


Post-hemiplegic  movements  are  at  times  relieved  by  placing  the  mem- 
ber at  rest  for  some  weeks  or  months  under  restraint.  For  example, 
an  arm  may  be  done  up  in  a  snug  plaster  bandage.  Clinical  evidence 
has  proved  that  tenutomy,  especially  uf  the  tendo  Achillis,  in  this  class 
of  cases  is  of  much  use. ' 

The  writers  would  unhesitatingly  claim  great  benefit  for  the  operation 
in  suitable  cases.  The  orthopedic  surgeon  will  meet  a  certain  numlwr  of 
leases  of  this  class  with  pronounced  equinus  deformity  of  one  or  b*>th  feet, 
liocomotion  is  difficult  for  the  reason  that  it  is  impossible  for  the  patient 
to  bear  the  weight  upon  the  whole  sole  of  the  foot.  This  iocreased  diffi- 
culty is  sometimes  sufticient  to  deter  the  patient  from  efforts  at  locomo- 
tion and  always  adds  to  the  unsteadiness  of  gait.  If  tenotomy  of  the 
teudo  Achillis  is  done,  the  contraction  ceases,  and  though  the  strength  of 
the  muscle  is  not  lost  in  a  number  of  cases  which  have  been  watched  by 
the  writ-era  for  several  years,  there  is  tendency  to  a  I'eappearance  of  the 
equinus  deformity. 

In  a  few  instances  of  this  sort  a  practical  cure  has  been  gained  by 
tenotomy.     This  treatment  is  especially  snited  to  those  caseo  in  which 


I 


504 


ORTHOPEDIC   SURGERY. 


I 


there  13  no  mental  diaturhaDce  and  in  which  the  upper  extremities  aT*i 
affected,  but  it  is  nut  by  any  means  contined  to  these  cases. 

Division  of  tlie  hamstring  muscles  by  open  incision  should  be  da 
when  they  are  sufticiently  coutratted  to  prevent  the  full  extension  of  tb« 
Vrie*^.     Thin  n  per  at  inn  is  prHf*^r;ii*le  to  tenotomy  because  it  ofifers  a  liettet^ 

chance  to  divide  contracted  tissuc^J 
other  than  tendons. 

In  the  severer  cases  division  of 
the  adductor  tendons  is  also  of  ben* 
efit,   as  the  adductor  spasm  ofteftj 
causes  the  knees  to  knock  togethcf 
in  walking  and  is  a  serious  obstacle 
111    progression.     The    division  in 
mild  cases  may  be  by  sulicutaneouj  ^— 
tenotomy^  but  severe  eases  are  be$l  U 
treated  by  open  incision. 

The  writers  are  in  favor  of 
free  division  of  all  contracte<l  Un* 
duns  or  mtiscles  if  necessarj'  mspjw- 
ric  paralysis.  Their  personaJ  cs- 
perienee  has  led  them  to  regard  the 
operation  as  a  raost  useful  one,  anJ 
they  have  never  seen  any  bad  re- 
sults from  it.  Even  in  adults  tbe 
aperation  is  perjnissible  and  u***- 
ful.  If  it  is  not  done  thorouglilj 
^iud  all  contracting  tissues  are  ool 
(lividedj  relapse  may  occur.  It 
such  is  the  case  a  second  opentio* 
shr>uld  be  done. 

Euienburg*  has  attempted  t^' 
don  anastomosis  in  one  case  of  spastic  equino- varus  with  a  favorabld  f^ 
suit.  The  tendo  Acbillis  was  split  lengthwise  and  cut,  the  outer  W^ 
was  attached  to  the  peroneal  tendons  and  the  inner  half  was  left  fr«<? 

Tenotomy  or  myotomy  may  also  be  useful  in  contraction  of  the  h^^ 
and  arm  in  cases  of  spastic  hemiplegia.  When  such  operations  are  und«^ 
taken  they  should  i>e  thorough  and  all  (contracted  structures  divided  whi^ 
offer  an  impediment  to  the  proper  use  of  the  limb. 

In  the  severer  cases  open  incision  is  preferable  to  a  suboutaneoo* 
tenotomy. 

After  the  operation  the  limb  and  foot  should  be  immediately  corrects 
and  fixed  in  an  over-corrected  position,  until  the  tendon  has  united  *o** 

» neut«ch.  im*«l  Wochenachrift,  April  Tth,  \ms, 
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the  wound  has  healed.  The  writers  do  not  attempt  tt>  offer  any  theoret- 
ical explanation  of  the  henefit  gained,  hut  they  simply  prenent  the 
luarked  iiii|H'oveineut  to  he  often  ohtained  by  surgieal  itilerfereuce,  which 
is  nineh  greater  than  can  he  gained  by  the  use  of  any  appliance  or  by 
massage  or  electricity.  After  tenotomy,  correction  appliances  should  be 
used  for  a  few  months 
to  steady  the  limb^ 
but  ultimately  may  be 
discontinued  and  per- 
manently discarded. 

The  possibility  of 
the  relief  of  epilepsy 
and  the  other  symp- 
toms of  cerebral  par- 
alysis by  surgical  in- 
terference at  the  seat 
of  the  brain  lesion  ha^ 
not  been  overlooked . 
The  success  reached 
by  Horsley  and  others 
in  the  cure  of  epilepsy 
by  the  removal  of  tu- 
mors from  the  motor 
area  of  the  brain  has 
led  to  attempts  to  re- 
lieve the  epileptic  or 
spastic  condition  in 
tliese  cases  by  a  re- 
moval of  the  Ipsion  in 
the  cortex. 

With  regard  to  the 
relief  of  these  condi- 
tions by  operative 
measures  the  nature  of 
the   lesions  should    be 

btu'ne  in  mind,  which  are,  as  we  have  seen.  (1 )  foci  of  destroyed  brain 
tissue  due  to  hemorrhage,  embolism,  or  perhaps  thrombosis;  (2)  scle* 
rosis;  (*1)  porencepbalus.  In  every  case  a  defect  of  tissue;  there  is 
generally  nothing  to  be  removed;  to  make  the  hole  in  the  brain  bigger 
is  not  likely  to  help  matters;  the  existence  of  descending  degeneration 
of  the  cord  in  cases  of  long  standing  is  another  obstacle  to  successful 
relief.  The  op»ening  of  cysts  may  be  attended  by  improvement  when 
these  occur. 

Hut  the  practical  results  of  brain  operations  in  this  class  of  cases  have 
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not  been  on  the  whole  encouraging.  Such  cases  operated  on  for  ^e 
relief  of  epilepsy  are  reported  by  Hoisley,  Oppenheim  (quoted  by  Freud), 
Gereter,  Wyeth,  Keen,  Weir,  Paa*k,  Angell,  Starr,  and  others. 

In  exceptional  cases,  such  as  the  glioma  reported  by  Osier,  surgical 
interference  would  probably  have  been  of  much  benefit.  In  general, 
however,  in  the  cases  of  long  standing,  very  little  can  be  expected  of 
surgical  measures,  although  an  exploratory  trephining  might  lead  to  good 
resultis. 

When  balanitis  and  genital  irritation  under  the  foreskin  are  pregeat^ 
as  is  shown  by  painful  micturition  and  frequent  erections,  circumcision 
is  often  needed ;  but  when  a  congenital  cerebral  defect  is  present,  as  it 
the  case  in  most  of  the  well -marked  instances  of  spastic  paralysis,  dt- 
cumcision  is  useless  so  far  as  it  ia  to  be  regarded  as  a  curative  measure. 

Summary* 

The  treatment  of  hemiplegia  in  the  early  stage  is,  in  a  word,  rubbiB^ 
and  exercise  to  keep  the  muscles  in  good  condition,  and  mental  trainiagi 
when  deformity  of  the  atfected  limb  comes  on,  it  should  be  corrected  by 
apparatus  or  tenotoiny.  Severe  spastic  paralysis  may  be  helped  by  cut* 
ting  resistant  stinictures  when  the  limbs  are  deformed^  but  the  distorticm 
iM  not  likely  to  be  improved  by  purely  mechanical  treatment.  Rubbing 
and  gymnastics  are  of  much  benefit,  and  should  be  faithfully  tried. 


CHAPTER  XV. 

P8EUD0-HYPERTR()I>H1C    AND   OTHER    PARALYSES. 

FKado-hypertfophic  muscular  paralysiH. — Progressive  nniscular  atrophy. — Heredi- 
tary ataxia. — Obstetrical  paralysis. 

Theke  are  certain  motor  disturbances  affecting  children  which  come 
under  the  notice  of  the  orthopedic  surgeon  so  frequently  that  a  brief 
mention  of  their  characteristics  deserves  a  place  in  this  book.  They 
cannot,  of  course,  be  considered  in  detail,  but  are  simply  presented  in 
their  practical  surgical  and  therapeutic  aspect.     These  affections  are : 

I.  Pseudo-hypertrophic  muscular  paralysis.  l*rogressive  nmscular 
atrophy. 

II.  Hereditary  locomotor  ataxia. 

I.    Pseudo-Hypkrtrophk;  MusruLAu  Paralysis. 

Definition, — Pseudo-hypertrophic  muscular  paralysis  is  an  affection 
of  the  muscular  system  characterized  by  a  diminution  or  loss  of  the  func- 
tional energy  of  eerttiin  muscles,  and  an  abnormal  increase  in  their  size, 
which,  together  with  diminution  in  the  size  of  other  muscles,  is  pathog- 
nomonic. The  affection  is  also  known  as  muscular  pseudo-hypertrophy, 
lipomatous  muscular  atrophy,  diffuse  muscular  lipomatosis,  myopachyn- 
sis  lipomatosa  (Uhde) ;  Paralysie  myosclerosique,  paralysie  niusculaire 
pseudo-hypertrophique.  Modern  classification  places  the  affection  among 
the  progressive  muscular  atrophies. 

Etiology. — The  etiology  of  the  affection  is  obscure.  The  disease  de- 
velops during  childhood  in  nearly  all  the  cases,  but  in  exceptional  in- 
stances its  appearance  is  delayed  until  the  age  of  eighteen  or  twenty 
jrears.  It  affects  males  more  commoiily  than  females  in  about  the  pro- 
portion of  four  or  five  males  to  one  female.  The  disease  is  more  apt  to 
occur  in  family  groups  than  in  isolated  cases,  and  the  hereditary  element 
is  marked. 

Pathology. — The  pathological  condition  consists  in  the  overgrowth  of 
the  connective  tissue  in  the  muscles  and  the  wasting  of  the  muscular 
substance  proper,  while  a  deposit  of  fat  takes  place  to  a  greater  or  less 
extent.     No  constant  or  characteristic  pathological  condition  is  found  in 
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the  spiual  cord/  although  various  changes  have  been  described, 
conditiou  is  at  present  still  regarded  as  a  primary  affection/ 

St/mptoms. — The  iirst  syniptomi*  to  attra<.'t  attention  to  the  cbild'i 
condition  are  muscular  feebleness  and  [jetmliarity  of  gait.  These  g«De^ 
ally  precede  any  noticeable  eulargetiient  of  the  ninsclea.     Such  children 


A 


f 


tire  very  easily  i»  walking  and  tbey  Ijave  efljj^cial  tlitticulty  m  going  '4' 
and  down  stairs.  They  fall  often  and  in  rising  from  the  ground  thfj 
adopt  a  procedure  which  is  one  of  the  most  charaoteristic  featurei  «f  ^^ 
disease.  luasmueli  as  on  account  of  muscnlar  we&kness  they  caniHit 
straighten  the  back  or  extend  the  knees  without  assistaneey  they  ri* 

»Med.  Chlr,  Trans.,  lvil.,p,  247,  also  Barth:  Arch.   f.  Khde.,  xii.,  ll«TI»l«;| 
Eulenbur^  mid  Cohnlieiin;  AVrhaihlUtng  dar  BerU  me«i,  Ge«eIlBcbaft.  THfkJ,  p  Wi 
Laiieei,  1881,  H.,  *MJO ;  Byrom  Rramwell :  **  Diseases  of  the  Sp.  Cord/*  Kdin..  1*^- 
PeltelUaring;  Vlrcti.  Archiv.  Ixxxix,,  1882.  p.  228;  Sachs:  Lac.  cIl,  li.  181. 

*  Jacob)  ;  Am.  Journal  Nerv.  and  Meutal  Diseasei  1888. 
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Dm  the  ground  in  the  mauner  shown  in  Fig.  482,  using  the  musdes  of 
the  anus  to  accomplish  what  the  leg  and  back  mnscles  caimot  do. 

These  children  tend  Uj  walk  with  legs  apart,  and  at  times  an  awk- 
ward gait  and  a  tendency  to  fall  are  for  a  long  period  the  only  symptoms 
of  the  affet'tion, 

I  Stich  patients  learn  to  walk  late  and  depend  much  in  their  progress 
npoji  the  assistance  affonleil  by  the  furnit^ire,  upon  which  they  leati 
heav'ily.  In  kneeling  on  the  handH  and  knees  at  times  there  may  be 
noticed  a  characteristic  saddle-shaped  depreswion  of  the  back,  which  is 


¥ 


riij.  iKi.    siiddlebiii  k  ivfonnfty  In  MiMi"iilitr  l*Heutl*f-bypertnipliy, 

dne  to  the  weakness  of  the  erector  spiiKii  mnscles.  This  is  not  an  early 
acronipaniment  of  the  disease,  bnt  is  a  characteristic  of  the  late  stage 
when  iimch  lordosis  is  also  present  in  standing. 

In  walking  these  children  throw  the  centre  of  gravity  of  the  liody 
well  over  each  leg  in  turn  as  it  supports  the  body  weight.  In  this  way 
they  save  muscular  effort,  Hie  result  is  a  waddle  more  or  less  marked, 
lliey  may  stand  with  marked  lordosis  of  the  lumbar  spine,  chiefly  due 
to  a  weakness  of  tlie  lumbar  muscles,  Tlie  lordosis  disappears  when  the 
patient  sits  dnwn  and  a  bowing  backward  of  the  whole  vertebral  column 
t;ikea  its  place. 

Mental  enfeeblement  is  associated  with  the  disease  in  many  cases. 
The  enlargement  of  the  muscles  is  usually  most  marked  in  the  calves  of 
the  legs.  On  this  aceoimt  the  parents  generally  feel  no  anxiety  because 
the  child  walks  late  or  feebly,  inasmuch  as  the  development  of  the  legs 
ticenis  so  remarkably  good. 

The  affected  muscles  are  hard  and  resistant  to  the  touch,  but  at  times 
the  sensation  in  handling  them  is  like  that  of  a  fatty  tumor. 

Atrophy  of  some  of  the  muscles  of  the  upper  extremity  is  apt  to  be 
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reaehetl  a  marked  stage  uf  atrophy.  Then  they  are  diminished  in  pr*  - 
portion  to  the  inusLnilar  wasting  and  Jinally  they  are  lost.  The  reactio*i 
of  degeneration  ia  not  present.  Very  ofteu  the  skin  over  the  affeet^sd 
limb  in  mottled  and  sttbjeL*t  to  vascular  changes,  indicating  some  vaao^ 
motor  disturbance. 

Piuf/Hosu. — In  well-defined  eases  the  affection  in  its  later  atagvs  w 
not  likely  to  be  mistaken  for  anything  else.  The  jjeciiliar  gait  with  thi* 
feet  wide  apart  and  a  rerkless  disregard  of  falls,  the  eharactenstic  method 
of  rising  from  the  floor,  the  age  of  the  patient,  and  the  progressive  char- 
acter of  the  diaeasie  all  suggest  this  affection.  If  examination  shows 
enlargement  of  the  calf  muscles  and  normal  or  diminished  re£exe6  tbt 
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liagnosis  may  be  considered  as  established.  Yt?t  of  even  greater  diag- 
nostic importance  than  tlie  eiilargenieot  of  the  ealf  museles  is  the  com- 
bination of  enlargement  of  the  infraspinatus  and  wasting  of  the  latissi- 
mu8  dorsi  and  pectoral  is  major  musclea— a  state  of  affairs  to  which  great 
diagnostic  importance  is  to  be  attached. 

The  gait  in  early  hypertrophic  pai-alysis,  and  that  in  idiocy,  spastic 
paralysis,  in  the  paralysis  of  rickets  and  Pott's  disease,  and  in  simple 
weakness  have  very  mnch  in  common, 

Fro^natsu, — The  prognosis  is  as  unfavorable  as  possible.  Kecovery 
is  all  but  unknown,'  and  arrest  of  the  disease  is  very  rare.* 

Tlie  course  of  the  disease  is  essentially  chronic.  The  earliest  stage  is 
made  manifest  by  muscular  feebleness,  and  passes  on  to  a  stage  in  which 
hypertrophy  of  the  muscles  becomes  evident.  This  stage  is  progressive 
and  at  the  end  of  it  the  pseudo-hypertrophy  reaches  its  maximum  and 
the  disease  becomes  stationary  and  remains  so  for  two  or  three  or  perhaps 
several  years.  Then  comes  a  time  of  iniTcasing  feebleness  and  extension 
of  the  paralysis.  The  nuiscles  waste  and  the  power  of  movemetrt  is  lost 
in  the  legs  and  arms.  In  this  deplorable  condition  the  patient  may  live 
on  until  death  comes  from  increasing  exhaustion  or  some  intercurrent 
disease. 

Treatment, — It  is  practically  hopeless  from  the  time  that  the  diagno- 
sis  is  made,  and  there  is  no  reason  to  believe  that  drugs  have  had  any 
effect  in  retarding  its  progress.  Electricity  is  sometimes  of  benefit  in 
connection  with  other  treatment. 

There  is,  however,  one  rational  mode  of  treatment  in  systematic  mus- 
cular exereise  and  gymnastics,  calculated,  as  in  infantile  frnmlysis,  to 
keep  the  remaining  muscles  in  the  best  possible  state  of  nutrition  and  to 
ward  off  the  permanent  contractures. 

Tenotoni}'  is  of  use  as  soon  as  the  heels  are  drawn  up.  Often  walk- 
ing may  ijccome  impossible,  chiefly  on  that  account,  and  division  of  the 
tendo  AchilHs  on  both  sides  may  restore  for  a  time  the  jiower  of  walk- 
ing; also  tenotomy  of  the  hamstring  tendons  at  the  knee  may  be  indi- 
cated in  severe  cases. 


pROfJRRSSIVK    MtTSrttLAR    AtROPHY, 


B  Progressive  muscular  atrophy  is  an  affection  characterized  by  a  wast* 
ing  of  the  voluntary  muscles,  and  a  consequent  diminutio!i  in  their 
power,  which  pursues  a  chronic  course  and  attacks  successively  individual 
muscles  and  groups  of  muscles. 


i  Ducheune:  Arch.  gfen.  de  Al^d.»  1808,  i.,  pp.  6  and  C. 

*  Donkin  :  "Note  on  a  case  of  Paeudo-Hypertrophic  ParalyslB,  Recovery,"  Brit. 
Med,  Journal,  April  15th,  1882. 
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Etwlotfy. — In  muscular  atTophy  as  it  occurs  in  children^  the  cmly 
cause  assignable  is  a  congenital  tendency,  often  inherited.  But  at  tiiu€t 
isolated  cases  are  met,  and  in  adults  other  causes  are  to  be  taken  inio 
account. 

Males  are  more  ofteu  affected  than  females,  and  the  time  of  oDset  dt 
the  disease  is  most  variable;  it  may  begin  as  early  in  life  as  at  the  age 
of  three  years  or  as  late  as  sixty^  but  its  development  in  advanced  life  is 
rare. 

Progressive  muscular  atrophy  has,  since  the  days  of  Aran  and 
Ducheiiue,  been  subdivided  into  different  types- 
et) In  the  Aran-] )uchenue  t^pe  the  atrophy  begins  oftentist  in  the 
small  muanles  of  the  hai»d,  spreads  to  the  forearm  and  perhajis  the 
shoulders  and  Imck.  It  may  begin  in  the  muscles  of  the  thighs.  Th« 
atrophied  muscles  show  fibrillary  contractions,  and  tlie  reaction  of  ile- 
generatiiin  is  present. 

The  affection  has  a  pathology  and  is  of  spinal  origin.  The  change* 
found  are  a  sclerotic  and  pigmentary  atrophy  of  the  ganglion  c^Us  of  th^ 
imterior  oornna,  an  inflammatory  condition  of  the  neuroglia,  and  cellular 
jnoliferation.     The  anterior  nerve  roots  are  affected  secontlarily, 

{"S)  The  hereditary  form  is  of  the  same  general  ty|>e  as  the  precaltng. 
It  is  very  unusual  and  may  occur  in  more  than  one  member  uf  a  fauiilv 

Qi)  The  peroneal  furni  or  leg  type  of  progressive  muscular  atrophy 
affects  in  most  cases  the  lower  extremities.  The  extensor  muscles  of  the 
toes  are  firrtb  affectetl,  then  the  small  muscles  of  the  feet,  and  finally  tlie 
entire  leg.     Talipes  erpiinus  or  equino- varus  is  a  common  result. 

The  development  of  double  club-foot  with  progressive  wasting  of  the 
lower  extremities  is  very  .suggestive  of  this  type  of  the  affection,  It  may 
affect  the  upper  extremities  first  and  then  the  lower. 

Sensory  changes  are  generally  present.  The  reflexes  in  the  lower 
extremities  may  be  diminished  or  lost  if  the  disease  is  sufficiently  a*^" 
vanced.  The  electrical  reactions,  as  a  rule,  are  altered  both  quantit*" 
tivelj  and  iiualitatively.  Two  cases  of  club- foot  occurring  in  this  typ* 
were  suceessfnlly  operated  on  by  (ribney.' 

The  changes  in  the  muscles  cunsist  in  atrophy  of  the  fibres,  a  lo^  ^^ 
transverse  striatiun,  and  a  proliferation  of  the  nuclei.  There  are  present 
ilegenerationa  of  the  nerves,  but  changes  of  imi^»ortance  iu  the  spinal  conl 
have  not  been  established. 

The  two  remaining  types  ahuig  with  ]>seudo*hypertTophic  pftrtJysi* 
are  to  be  classed  as  primary  myopathies  or  primary  musc-ular  dystropbJ*** 
in  that  they  are  not  associated  with  demonstralile  lesions  iu  the  spina* 
cord. 

(4)  Erb's  type.     The  juvenile  form  of  progressive  muscular  atrophy 
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is  very  rare  and  is  characterized  by  progressive  wasting  of  certain  groups 
of  muscles.  These  are  the  muscles  of  the  shuukler  girdle,  the  upper  arm, 
the  polvic  girdle,  the  thigh,  and  the  back.  The  forearm  and  leg  muscles 
remain,  for  a  long  time  at  least,  intact.  There  are  no  fibrillary  contrac- 
tions, no  reaction  of  degeneratiou,  and  no  sensory  disturbances, 

(5)  The  Landonzy-Dejerine  type  or  the  facio-scapulo- humeral  vaiiety 
occurs  at  times  in  children.  The  muscles  of  the  face  are  first  affected 
and  the  atrophy  spreads  to  the  shoulder  and  arm  muscles.  In  excep- 
tional eases  tliis  type  may  begin  in  tlxe  arms  or  legs.  The  reaction  of 
degeneration  and  fibrillary  twitching  are  never  present. 

Treatmt^nt. — ^Tbe  medical  treatment  of  all  these  affections  is  hopeless. 
When  Muaciilar  contractions  occur  tendons  should  be  cut  and  deformities 
rectified.  Rest  to  the  atrophied  muscles,  massage,  and  electricity  are 
usefiih 

IL   HERKniTAitv  Ataxta. 

Hereditary  ataxia  deserves  mention  as  a  serious  motor  disorder  which 
is  sometimes  met  in  children.  It  is  dependent  upon  a  family  prsdis- 
position,  but  is  not  often  directly  inherited,  but  more  commonly  appears 
in  .several  members  of  one  generation.  Hence  the  name  of  family  ataxia. 
It  is  also  known  as  Friedreich's  disease.  Other  names  are,  hereditary 
ataxic  paraplegia,  and  degenerative  ataxia.     The  cases  are  rare. 

Mthihifjff. — Aside  from  the  influence  of  a  congenital  tendency  the 
cause  of  the  disease  is  as  yet  unknown.'  The  disease  develops  most  often 
early  in  3ife.     Tlie  sexes  seem  equally  liable  to  the  affection. 

Pnt/ioiof/t/.^hi  examining  sections  of  the  cord  iu  these  cases,  a  de- 
generation of  the  lateral  columns,  with  a  more  intense  and  plainly 
marked  sclerosis  of  the  posterior  columns,  is  found.  This  is  similar  to 
the  lesion  of  locomotor  ataxia. 

St/mpfoms, — The  symptoms  resemble  very  closely  those  of  locomotor 
ataxia,  except  that  the  lightning  pains  of  the  early  stage  and  crises  are 
not  so  marked  as  in  the  latter  affection.  Hereditary  ataxia,  moreover, 
involves  the  upper  extremities  more  severely  and  earlier  in  the  courne  of 
the  affection. 

The  patient  notices  a  feeling  of  weakness  and  uncertainty  in  walking, 
and  soon  it  becomes  apparent  to  others  that  the  motions  of  the  legs  aits 
not  properly  co-ordinated.  The  feet  are  placed  wide  apart  in  standing, 
and  in  walking  the  gait  is  practically  that  of  locomotor  ataxia.  The 
movements  of  the  hands  become  irregular  and  iuco-ordinate,  and  a  jerky 
irregularity  develops  iu  the  movements  of  the  head  and  oeck^  so  much 
BO  that  it  may  assume  the  aspect  of  an  irregular  tremor.  Speech  may 
also  be  impaired. 

'Gowens    Vol.  i.,  p.  :iSO  ,  Shattuck:  Boat.  Med,  and  Surg.  Journal,  vol.  cxviiL, 
7,  p.  108  ,  Bujiili.  Bofilon  Med.  aiid  Surg.  Jourti.^  October  15t!i,  lii^d. 
33 
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The  knee-jerk  disappears,  but  the  plantar  reflex  remains.  Sensation 
is  affected  in  varyiog  degrees  in  different  cases,  and  trophic  disturbanca 
of  the  akin  are  not  present.  As  a  rule  the  sphincter  muscles  an  DOt 
affected.  Nystagmus  is  often  present j  the  ArgyD-Robertaon  pupil  is 
absent. 

Deformities  are  apt  to  come  on  in  the  later  stages  of  the  disease.  In 
cases  seen  by  the  writers,  marked  rotary  lateral  curvature  was  present, 
and  talipes  equinus  or  equino-varus  and  permanent  flexion  of  the  knee 
are  likely  to  occur. 

IHaf/nosis, — In  a  clearly  marked  case,  the  walk  is  characteristic  and 
exactly  like  that  of  ordinary  locomotor  ataxia.     The  deep  reflexes  aie 
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diminished  or  absent  and  there  is  a  certain  amount  of  disturbance  of 
sensation;  the  electrical  reactions  are  normal.  Isolated  eases  occur  but 
rarely,  and  one  finds  most  often  a  history  of  some  such  affection  m  cjther 
members  of  the  same  family,  which  of  course  aids  very  much  in  ^^ 
diagnosis. 

Fro ffnosis,— The  disease  is  essentially  progressive,  and  the  progno*** 

is  bad  in  proportion  to  the  rapidity  of  progress*     Death  usually  occurs 

from  intercurrent  affections,  but  sometimes  the  disease  lasts  for  xhit^J 

years  or  more  and  does  not  seem  to  have  shortened  life.     It  is  not  likely 

^^^        to  cause  death  inside  of  ten  or  twelve  years  at  the  leasts  and  uotbiu^ 

^^H        must  be  expected  from  treatment. 

^^H  Trmtment.—The  treatment  should  be  similar  to  that  in  common  *»** 

^^^         in  locomotor  ataxia  of  the  regular  type.     The  general  hj^giene  of  ^ 
I  patient  should  be  most  carefully  regulated,  and  skilful  massage  sometime 

I  accomplishes  mnch  in  keeping  up  the  nutrition  of  the  muscles  and  tho» 

^^H         diminishing  the  patient's  disability.     Electricity  in  the  same  way  is  fi' 
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U9€,  bat  it  is  distinctly  second  in  importance  to  proper  massage.  De- 
fonnities  should  be  corrected  by  tenotomy,  etc*,  as  they  occur. 

Among  similar  affections  are  the^  arehellar  type  of  hereditaria  ataxia 
described  by  Marie,  differing  chiefly  in  having  exaggerated  reflexes  and 
ocular  symptoms  in  addition  to  those  described  above. 

Hereditary  spastic  paralt/ats  must  be  mentioned  as  an  affection  of  in- 
terest chiefly  to  neurologists,  and  not  to  the  aurgaon  easentially  different 
from  the  class  described  under  eerebi^  paralysis. 


r 


Obstetrical  Paralysis. 


Obstetrical  paralysis  of  the  shoulder  is  an  affection  which  is  fairly 
common  and  often  results  in  a  disabled  arm*  It  occurs  most  often  after 
difficult  labors  when  traction  is  made  upon  the  head  in  head  presenta- 
tions, or  upon  the  trunk  when  the  bead  is  delivered  last.  It  may  occur, 
however,  after  normal  labors,  as  in  a  case  recorded  by  one  of  the  writers*' 
It  seems  plain  that  the  injury  is  due  to  a  stretching  and  in  some  cases 
a  rupture  of  the  two  upper  roots  of  the  brachial  plexus.  It  has  been 
found  experimentally  that  the  two  upper  roots  give  way  first  when  trac- 
tion is  made,  becoming  very  tense  when  the  shoulder  is  pulled  down, 
while  the  three  lower  roots  remain  lax  under  the  same  conditions."  The 
paralysis  is  of  Erb'a  type  and  the  nerres  involved  are  the  circumflex^ 
suprascapular,  musculo -cutaneous,  and  musculo-spiral. 

The  theory  that  it  is  a  form  of  anterior  poliomyelitis  has  iiut  met  with 
general  acceptance- 
It  has  been  suggested  that  the  paralysis  is  due  to  the  pinching  of 
the  plexus  between  the  clavicle  and  the   transverse  processes  of  the 
vertebrae. 

The  condition  is  made  manifest  immediately  after  birth  by  an  inabil- 
ity to  use  one  arm  j  it  hangs  powerless  at  the  side,  with  the  palm  turned 
backward^  and  often  the  fingers  are  flexed  tightly.  If  the  arm  is  lifted 
from  the  side  it  falls  lifelessly  back  into  place,  and  although  movement 
of  the  fingers  is  generally  present,  it  is  impossible  to  use  the  arm  to  any 
extent  on  account  of  the  pai^alysis  of  the  shoulder  muscles. 

The  proyn^sis  in  the  severer  cases  is  not  good  as  to  recovery.  The 
general  experience  of  the  writers  baa  been  that  cases  of  complete  paraly- 
sis of  the  arm  following  delivery  which  do  not  recover  within  a  few 
^weeks  improve  with  great  slowness,  and  rarely  have  a  very  useful  arm. 
JV.  patient,  nineteen  years  old,  was  seen  by  one  of  the  writers  when  the 
ease  had  been  under  good  treatment  from  the  first.  The  affected  arm 
^as  four  inches  shorter  than  the  others  and  although  the  grasp  of  the 
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hand  was  good,  the  arm  could  not  be  lifted  from  the  side.  The  patient 
was  able  to  touch  the  chin  with  the  affected  hand,  but  oould  not  raise  it 
to  the  mouth  or  opposite  shoulder.  The  use  of  the  arm  was,  however, 
improving  with  each  year.  This  will  serve  as  an  example  of  the  average 
outlook  in  severe  cases. 

The  treatment  should  consist  in  the  use  of  a  sling  or  supporting  band- 
age at  first  to  prevent  stretching  of  the  joint  capsule  and  muscles.  Later 
massage  and  electricity  are  likely  to  be  of  use. 

In  cases  with  contraction  myotomy  of  the  pectoralis  major  muscle 
followed  by  retention  of  the  arm  in  a  position  to  prevent  contractico  of 
the  scar  is  of  use. 


CHAPTER  XVI. 

FUNCTIONAL   AFFECTIONS   OF   THE   JOINTS. 

Definition. — Philology      and     occurrence. — F'reqiiency. — Symptoms. — Hip. — Knee. — 
Ankle. — Diagnosis.— Prognosis. — Treatment. 

Dkfixition. 

FuNCTioxAL  divsorders  of  this  class  are  usually  termed  hysterical  or 
neuromimetic ;  but  both  terms  are  misleading.  The  first  by  common 
usage  has  become  almost  an  expression  of  op})robrium,  and  the  second  by 
its  derivation  suggests  mimicry.  These  cases  may  exist  not  only  with- 
out deceit,  but  without  any  manifestation  of  imitation,  intentional  or  un- 
conscious. 

The  manifestations  of  this  nervous  disorder  which  will  be  considered 
here,  are  the  affections  of  this  class  involving  the  spine,  hip,  knee,  and 
ankle,  although  the  other  joints  can  hardly  be  considered  exempt. 

These  disorders  are  probably  dependent  upon  Ji  disturbed  nervous 
condition,  perhaps  due  to  a  disordered  blood  su])ply,  brought  about  by 
nervous  exhaustion  from  over-growth,  from  disease,  nerve  strain,  or  from 
trauma.  They  are  here  termed  functional,  because  there  is  no  evidence, 
clinical  or  pathological,  of  organic  disease. 

It  is  ordinarily  supposed  that  these  disorders  are  seen  in  persons  of 
an  excitable,  emotional  temperament.  Such  is  usually  the  case,  but  ex- 
ceptionally the  most  aggravated  type  of  functional  affections  may  be  seen 
in  persons  of  calm  and  composed  demeanor  manifesting  no  exaggeration 
in  statement  or  manner. 

It  is  extremely  diflficult  for  a  surgeon  not  learned  as  a  neurologist  to 
understand  the  nature  of  functional  affections.  The  surgeon's  training 
leads  him  to  regard  as  of  slight  importance  whatever  has  no  pathological 
basis  and  no  tangible  objective  reality  j  but  it  is  to  be  borne  in  mind  that 
in  all  these  cases  an  undiscovered  cause  in  all  probability  exists,  as  defi- 
nite and  undiscoverable  as  the  nerve  changes  in  tetanus  or  hydrophobia. 

The  condition  of  impairment  of  nervous  resistance  to  pain  is  seen  in 
the  dentist's  chair  after  several  hours  of  suffering,  on  the  operating-table 
when  no  anaesthetics  are  used,  and  sometimes  in  the  recovery  from  an- 
aesthesia or  from  intoxication.  After  prolonged  extreme  pain  all  indi- 
viduals may  become  hysterical.  The  sound  in  a  telephone  is  louder  if 
the  receiver  is  more  sensitive,  and  in  functional  affections  slight  periph- 
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eral  irritation  usually  unnoticed  will  produce  uncommon  mental  imi 
sion  if  the  recording  nerve  centres  have  become  abnormally  sensitive 

The  concentration  of  the  attention  upon  the  affected  part  is  another 
most  powerful  factor  in  producing  and  perpetuating  the  phenomena  of 
functional  joint  disease.  The  familiar  experiment  of  thinking  fixedly  of 
one  finger  serves  to  bring  out  a  series  of  sensations  in  it  which  are  not 
present  in  the  other  fingers,  and  illustrates  as  well  as  anything  can  do 
the  power  which  concentrated  attention  possesses. 


Etiology  axd  Occukrenck. 


A  fltudy  of  the  etiology  of  this  class  is  disappointing.  They  beloDg 
to  a  large  group  of  disorders  of  the  nervous  system,  which  present  an 
interesting  puzzle  as  to  the  nature  of  the  causation.  As  a  prediapoiing 
influence,  an  emotional  temperament,  which  enters  largely  into  the  ei- 
aggerated  statement  of  all  subjective  symptoms,  must  be  considered  in  all 
cases.  The  influence  of  home  training  and  discipline  in  the  development 
of  this  temperament  is  important,  as  well  as  is  heredity.  Persons  broken 
down  in  health  by  suffering  or  chronic  disease  become  naturally  in  tim^ 
incapable  of  bearing  pain,  and  the  statement  of  such  patients  ia  ezagger 
ated  and  the  endurance  lessened. 

Trauma  is  a  frequent  exciting  cause.  In  certain  cases  the  pain  caused 
by  a  synovitis,  for  instance^  seems  to  be  perpetuated  after  its  legitimate 
cause  has  disappeared.  This  ia  due  to  the  patient's  abnormal  sensitire- 
ness  and  self -concentration.  Such  sensations  are  to  be  classed  as  *' habit 
pains."  Again^  slight  sources  of  peripheral  irritation,  too  slight  to  be 
an  inconvenience  to  normal  persons,  may  be  a  cause  of  severe  syraptoini 
in  neurasthenics.  Among  such  causes  may  be  mentioned  a  short  leg  or  ft 
weakened  foot  of  slight  degree. 

This  condition  of  hypersensitiveiiess  is  sometimes  to  be  seen  in  young 
girls  about  the  time  of  puberty,  and  in  elderly  women  at  the  time  of  the 
menopause,  rarely  in  young  children.  Women  in  young  and  middle 
adult  life  are  the  most  frequent  sufferers.  How  far  sexual  irritation 
enters  into  these  cases  as  a  causative  influence  cannot  be  said  with  cer- 
tainty, but  in  some  cases  it  appears  to  be  one  of  the  disturbing  facton 
which  make  up  the  disease.  The  statement  cannot  be  too  strongly  made 
that,  although  these  affections  are  seen  mostly  in  young  women  at  or 
after  puberty,  it  must  not  be  overlooked  that  they  occasionally  occur  in 
young  children,  in  boys^  and  also  in  men.  Such  eases  are,  however,  nol 
common. 

Frequency. 

The  frequency  of  these  affections  is  not  generally  recognized.  Why 
a  diBhirbauce  of  the  nervous  centres  should  result  in  the  manifestntiott  of 
a  group  of  symptoms  so  closely  resembling  those  of  serious  joint  diseiflt 
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is  bat  one  of  the  many  imexplamed  phaaes  of  this  disorder*  The  same 
maj  be  said  of  the  direction  of  these  syini)tom3  to  any  particular  joint; 
except  that  traumatism  is  in  many  cases  the  cause  which  determines  the 
concentration  of  the  attention  upon  some  one  joint*  The  direct  exciting 
caiise  of  the  appearance  of  this  disease  is  frequently  not  discovered. 


Symptoms. 


■  These  affections  may  begin  gradually,  or  they  may  b©  seen  following 
"    trauma*     Again  they  may  be  the  outcome  of  a  protracted  convalescence 

from  some  joint  injury.     The  s^'mptoma  presented  may  not  be  cbarac- 
ft  teriatic  of  this  disorder^  except  that  they  are  usually  much  exaggerated 

■  and  out  of  proportion  to  the  local  signs.  There  is  usually  a  condition  of 
hypericsthesiaj  especially  of  the  skin^  which  manifests  itself  iiiost  clearly 
when  any  manipulation  of  the  affected  part  is  attempted.  Although  this 
is  a  very  important  factor  iu  the  determiuation  of  this  class  of  affections, 
the  absence  of  this  hyperaesthesia  must  not  be  taken  as  sufficient  evidence 
to  exclude  the  disease.  Another  characteristic  feature  of  these  disorders 
is  the  fact  that  the  objective  signs  vary  from  time  to  time*  The  stigmata 
of  hysteria  accompany  many  of  these  cases  aud  when  present  are  of  great 

I  diagnostic  importance. 
Organic  and  functional  disease  are  at  times  associated.  A  young 
woman  with  hip  disease  of  a  mild  character  will  sometimes  bo  exaggerate 
and  emphasize  her  symptoms  that  the  case  may  appear  to  be  of  the  most 
acute  sort,  but  careful  examination  will  perhaps  show  that  the  disease  is 
convalescent  aud  that  the  real  condition  is  very  favorable.  This  can 
be  detected  only  by  a  careful  examination  showing  that  the  muscular 
stiffness  varies  much  with  the  attention  of  the  patient  and  that  much 
pain  is  attributed  to  the  slightest  manipulation  which  can  easily  be  ])er- 
formed  without  suffering  or  muscular  spasm  when  the  attention  of  the 
patient  is  diverted,  while  the  muscular  rigidity  of  chronic  joint  disease 
is  a  constant  and  not  a  variable  resistance  to  passive  manipulation. 

■  Atrophy  may  be  consideraLde,  but  it  is  generally  not  more  than  can 

■  be  accounted  for  by  disuse*  It  must  be  remembered,  however,  that  this 
wasting  may  take  place  to  a  marked  degree^  but  it  differs  very  decidedly 

tin  amount  from  the  extreme  atrophy  which  is  seen  in  real  joint  lesions. 
Distortions  of  the  affected  limbs  have  nothing  characteristic  about 
them,  except  that  they  may  or  may  not  follow  the  malpositions  of  the  limb 
which  occur  in  real  joint  disease*     The  hysterical  knee-joint  is  often  flexed, 
the  hip  may  be  flexed  and  perhaps  addueted  or  abducted* 

Iu  short  the  symptoms  of  functional  joint  disease  have  one  distinctive 
characteristic,  they  are  chiefly  subjective,  and  objective  signs  of  structural 
trouble  are  absent  or  not  prominent.  A  familiarity  with  the  objective 
signs  of  disease  of  the  various  joints  is  of  course  necessary  in  making 
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the  iliagnosisof  functional  troubles,  and  the  foregoing  chapters  have  dealt 
with  those  objective  signs. 

Certain  symptoms  often  associated  with  functional  disorders  are  ova- 
riaD  tenderness  and  pain,  baso -occipital  headache,  a  feeling  of  suffocation 
as  if  a  lump  were  lodged  in  the  throat,  and  symptoms  of  this  daas 

The  association  of  uterine  disorders  is  common,  and  also  another  fre- 
quent accompaniment  is  found  in  the  presence  of  errors  of  refraction  in 
the  eyes. 

The  surface  temperature  may  be  increased,  local  sweating  may  occur, 
and  neurologists  describe  some  swelling  as  an  accompaniment  of  certain 
cases  of  functional  disorder  of  the  joints. 

The  correction  of  all  sources  of  peripheral  irritation  is  of  course  a 
matter  of  much  importauce. 

Spine. 
Functional  affections  of  thespiTie  have  been  considered  in  Chapter  III. 


Hip, 

The  symptomR  which  may  present  themselves  under  the§e  conditions 
at  the  hip-joint  may  resemble  hip  disease  in  many  particulars.  There  u 
often  complaint  of  a  severe  pain  in  the  limb,  aud  any  attempt  to  move 
the  hip  elicits  expression  of  pain.  There  may  be  an  absence  of  atrophy, 
and  the  pain  is  more  likely  to  l)e  localixed  at  the  hip  than  at  the  kne^, 
which  is  the  reverse  of  what  happens  iu  true  hip  disease.  Unconscious 
movements  at  the  hip- joint  may  be  made  more  freely  than  in  the  painfid 
stages  of  hip  disease.  In  some  instances,  marked  fixation  at  the  bip- 
joiut  may  constantly  l>e  present,  but  usually  the  stiffness  in  examination 
of  the  hip  is  great,  but  unconscious  movements  at  the  hip  as  in  stooping 
are  freer.  The  stilfuess  is  more  the  stiifness  of  apprehension  than  the^ 
limited  motion  of  early  disease  of  the  Joint.  The  ailection  is  ran*  ia 
childrent  but  the  writers  can  mention  cases  in  girls  of  eight  and  ten 
years. 

The  deformity  niay  be  marked  and  persistent,  recurring  (juickly  after 
reduction,  but  frequently  the  normal  position  in  retained  by  very  slight 
means,  by  a  force  far.  too  little  in  amotint  to  produce  of  itself  any  actual 
effect. 

Creaking  of  the  joint  may  be  present  in  both  hip  and  knee  in  func- 
tional affections.  Uncommon  at  the  hip,  it  is  a  frequent  symptom  of 
functional  kuee*joiut  disease.  This  symptom  is  described  in  many  books 
as  one  to  be  sought  for  in  destructive  joint  disease ;  it  may  be  said  again 
tliat  it  is  not  a  common  sign  in  joint  disease.  When  destructive  changes 
in  the  joint  have  progressed  so  far  as  to  destroy  the  cartilage  covering 
the  ends  of  the  bones,  the  joint  disease  will  have  assumed  so  acute  a 
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type  that  muscular  spasm  to  a  marked  degree  will  lie  present  aiJii  prevent 
auy  motiou  between  tht?  eroded  syrfaces.  This  will  naturally  prevent 
the  perception  of  any  grating  withont  the  use  of  an  auiestbetic,  a  pro- 
ceeding which  is  wholly  unnecessary  and  will  allow  a  grating  to  l»e  felt 
only  in  the  more  advanced  cases  in  which  the  diagnosis  most  already  be 
clear. 

In  all  cases  of  functional  affection  of  the  hip  any  inequality  in  the 
length  of  t!ie  legs  should  be  corrected  as  well  aa  any  abnormality  of  the 
foot. 

Knee. 

Functional  disease  of  the  knee-joints  often  simidates  either  chronic 
synovitis  or  ostitis.  Pain  and  tenderness  may  be  present,  creaking  is 
noted  aa  an  occasional  symptom  in  functional  affections,  and  at  times 
there  seems  to  be  preseiit  an  increase  of  surface  temperature,  which  is 
apparently  due  to  aupertieial  hypent^mia.  It  may  not  be  constantly  pres- 
ent in  the  same  case,  and  it  varies  in  a  way  altogether  unlike  the  be- 
havior of  the  heat  of  chronic  inflammation.  More  commonly  tlie  surface 
temperature  of  the  affected  side  is  reduced.  The  knee  may  be  Hexed, 
but  during  sleep  that  position  may  be  involuntarily  abandoned  or  the 
leg  can  be  easily  straiglitened,  offering  but  little  resiatance,  (Jon traction 
of  the  knee  is  often  absent. 

A  moderate  degree  of  muscular  atrophy  is  present,  and  in  some  cases 
of  prolonged  disease  of  the  joint  peri-articular  adhesions  may  be  formed 
with  contractions  from  adaptive  shortening  of  the  muscles. 

In  rare  instances  some  swelling  of  the  peri-articular  tissues  around 
the  knee  is  observed  in  this  class  of  cases.  The  swelling  is  transitory 
and  does  not  involve  the  joint  proper. 

Nowhere  does  the  diagnosis  present  greater  difficulty  than  at  the 
knee,  where  traumatism  may  loosen  the  semilunar  cartilages  to  a  slight 
degree  or  do  some  similar  injury.  The  diagtiosis  of  functional  disease 
can  be  made  only  after  the  careful  exclusion  of  all  organic  patliological 
conditions  in  both  knee  and  foot.  As  our  knowledge  of  abnormal  con- 
ditions in  the  knee-jomt  becomes  more  exact  fewer  cases  are  classed  as 
functional. 

^  Anklk. 

An  hysterical  condition  of  the  ankle  is  not  infrequent.  It  ia  most 
commonly  met  as  a  result  of  sprains  which  have  been  treated  for  too 
long  a  time  by  rest  and  fixation.  A  condition  of  muscular  weakness, 
enfeebled  circulation,  and  apprehension  at  slight  pain  ensues,  and  no  at- 
temjit  at  the  proper  means  of  securing  recovery  is  madet  for  tlie  reason 
Hthat  the  first  attempt  to  use  the  disabled  Joint  is  painful  and  pain  is 
regarded  as  a  symptom  indicative  of  inflammation. 
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In  functional  disease  of  the  ankle  an  attitude  similar  to  tali  pea  Tarofl] 
or  of  flat-foot  may  be  seen.  In  one  case  of  talipes  vania  seen  by  tha^ 
writers  there  was  an  exaggerated  limp,  and  when  the  patient's  attenticai 
was  engaged  the  foot  could  be  replaced  and  even  over-corrected,  yet  at 
other  times  it  presented  a  firm  resistant  contraction.  The  distorted  atti- 
tude in  both  the  knee  and  the  ankle  may  be  so  constantly  assumed  as  to 
cause  a  contraction  of  the  hamstrings  or  ten  do  A  chill  is. 

At  the  ankle  most  cases  of  functional  affection  are  either  the  outcome 
of  trauma  or  are  associated  with  some  abnormality  of  the  foot* 

The  functional  affections  of  the  other  joints  present  no  poiiils  worthy 
of  especial  mention. 

Diagnosis. 


So  much  has  been  said  about  the  characteristics  of  these  affections 
speaking  of  the  various  joints  that  there  ia  scarcely  need  of  mention  here. 
It  may,  however,  be  said  that  the  symptoms  are  often  those  of  organic 
joint  disease,  but  that  the  groups  of  objective  physical  signs  are  deficient 
and  inconsistent  with  each  other.  The  objective  signs  vary  and  are  not 
ao  severe  as  the  symptoms  would  lead  one  to  expect*  Pain  is  the  promi- 
nent feature  and  muscular  rigidity  and  similar  symptoms  are  of  varying 
seventy,  according  to  the  concentration  of  the  patient's  attention.  Tbe 
presence  of  superficial  hypersesthesia  and  of  signs  characteristic  of  hysteria 
with  an  emotional  temperament  are  facts  which  should  excite  attention. 

In  examining  patients  in  whom  a  functional  affection  is  suspected, 
much  information  can  be  gained  by  watching  the  movements  of  the  patient 
in  getting  out  of  bed,  moving  in  bed,  etc.  The  limbs  or  back  should  be 
bared,  and  the  unaided  movements  watched.  Those  suffering  from  or- 
ganic disease  of  the  hip  or  spine  show  a  constant  stiffness  or  attempt  to 
guard  or  protect  the  affected  limb,  which  is  not  displayed  to  so  marked  a 
degree  in  purely  functional  affections. 

The  diagnosis  to  be  of  value  must  in  practically  all  cases  be  made  bj 
a  process  of  exclusion.  Again  it  must  be  remembered  that  functional 
and  organic  disease  may  exist  in  the  same  joint,  that  is,  legitimate  symp* 
toms  may  be  so  exaggerated  as  to  constitute  a  functional  affection. 


Pboqstosis. 


If  left  to  itself,  a  true  functional  affection  of  tbe  spine  or  joints  maj 
improve  gradually  without  special  treatment,  or  it  may  remain  unchanged 
until  the  joint  l>eeonies  really  injured  by  the  continued  inaction.  In 
some  cases  a  sudden  and  profound  mental  impression  may  prove  stronger 
than  the  idea  of  local  disease  and  a  cure  is  effected.  It  is  this  that  th« 
surgeon  strives  to  accomplish  in  certain  cases,  it  is  this  that  may  be 
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arought  about  by  faith  core  or  charlatanry,  and  rational  treatment  of  a 
similar  sort  can  likewise  win  excellent  results  if  properly  carried  out. 

The  age  of  the  patient  and  the  duration  of  the  affection  are  important 
in  determining  the  outlook.  The  older  the  patient  and  the  longer  the 
course  of  the  disease  the  less  favorable  is  the  prognosis. 

The  existence  of  some  peripheral  source  of  irritation,  such  aa  b  ao 
often  found  in  an  error  of  refraction  in  the  cornea  or  in  a  misplaced 
uterus  or  a  short  leg  or  a  weakened  foot,  renders  it  likely  that  the  gen- 
eral condition  will  be  helped  by  a  removal  of  the  irritating  cause  and 
renders  the  immediate  prognosis  perhaps  more  favorable. 

Tkeatment. 

In  few  cMaorders  is  a  routine  treatment  of  less  use  than  in  functional 
affections  of  the  joints  or  spine.  In  severe  cases  the  treatment  begins 
with  a  contest  of  intelligence  between  the  patient  and  physician,  and 
treatment  is  futile  unless  the  superiority  of  the  physician  is  evident  to 
both  the  physician  himself  and  the  patient.  Especially  important^  from 
the  outset  to  the  end  of  the  treatment,  is  an  established  diagnosis,  on 
which  the  surgeon  can  rely.  To  attempt  to  follow  out  a  treatment  which 
shall  be  suitable  to  either  functional  or  organic  disease  is  fatal  to  a  aac- 
cessful  issue.  Temporizing  on  the  -part  of  the  physician  at  once  makes 
succeaeful  treatment  almost  impoaaible,  A  deiinite  plan  of  treatment 
must  be  formulated  and  adhered  to. 

The  disorder  usually  manifests  itself  as  a  disability  of  a  limbj  the 
object  of  treatment  being  to  overcome  the  disability.  Various  methods 
will  be  needed  to  effect  this. 

It  is  first  necessary  that  the  patient  be  brought  into  as  nearly  normal 
a  general  condition  as  possible.  The  improvement  of  the  local  condition 
is  then  to  be  considered  and  estimated,  and  finally  the  patient  is  to  be 
trained  to  regain  the  use  of  the  disabled  limb.  Another  aspect  of  the 
case  lies  in  the  moral  management  of  the  patient,  a  matter  which  will  be 
successful  or  not  generally  in  proportion  to  the  tact  and  judgment  of  the 
practitioner.  Some  patients  can  be  commanded  to  walk  and  will  do  so 
and  a  cure  is  accomplished,  while  in  the  majority  of  cases  to  attempt  a 
measure  of  this  sort  would  lead  to  a  permanent  loss  of  influence  on  ac- 
count of  the  failure  of  the  surgeon  to  have  his  directions  carried  out* 
Elaboration  of  treatment  is  desirable  in  many  cases  and  a  rigid  adher- 
ence to  a  careful  and  continuous  routine  of  exercises,  feeding,  and  medi- 
cation must  be  insisted  upon.  In  no  class  of  diseases  do  proper  placebos 
work  more  good.  A  full  description  of  the  measures  necessary  for  the 
proper  treatment  of  neurasthenic  patients  does  not  fall  within  the  scope 
of  this  work,  but  this  class  of  cases  cannot  be  successfully  treated  unless 
due  attention  is  given  to  regulating  and  improving  diet  and  general  con- 
dition^ and  correcting  sleeplessness 
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For  the  treatment  of  the  local  coDtlition,  the  physician  has  to  decide 
bet\vt*eii  the  necessity  of  correctiug  any  existing  distortioo  or  local  im- 
proper conditions  of  circulation  or  muscular  weakness  of  the  limb  or 
back,  anil  the  danger  of  increasing  th*^  expectant  attention  of  the  patient 
by  too  great  attention  to  the  local  condition.  It  is  for  this  reason  th^t 
counter-irritation  aod  the  cautery  are  to  Vie  avoided.  It  is  essential  that 
the  local  condition  should  not  be  made  light  of  by  the  surgeon,  and  the 
reality  of  the  symptoms  must  be  accepted  and  tlie  disability  recognized. 
A  pi-obable  hypothesis  explaining  the  condition  must  be  assumed^  and 
treatment  based  nj^on  this  should  be  carefully  and  consistently  carried 
out.  Any  statement  that  the  affection  is  a  trivial  nervous  disorder  or 
that  it  can  be  overcome  by  exercise  of  the  will  is  in  moat  cases  aii  error. 

An  important  jiart  of  local  treatment  is  the  improvement  of  thecircu- 
kition  in  the  part  affected^  and  strengthen jog  of  the  surrounding  muscles. 
This  can  be  done  by  massage,  local  hot-air  baths,  electricity,  and  gym- 
nastics, and  the  functions  of  the  part  gradually  resnmed  by  slight  passive 
motion. 

In  general  the  beneficial  effect  of  the  local  measures  adoptetl  must  be 
insisted  on,  Hiid  by  a  graduated  amount  of  enforced  exercise  progressively 
increaseil,  the  patient  may  be  surprised  into  finding  herself  daily  doing 
more  without  feeling  more  pain.  Sometimes  it  may  be  only  practicable 
to  make  the  patient  take  two  steps  a  day,  but  the  advance  to  three  and 
fcmr  steps  is  an  important  gain.  It  may  be  repeated  that  without  a  cer- 
tainty on  the  physician ^s  part  that  he  is  dealing  with  a  functioual  affec- 
tion and  without  a  rigid  adherence  to  his  formidated  plan  of  treatment, 
success  is  not  often  to  be  obtained. 

Great  benefit  can  be  obtained  by  graduated  exercises  in  this  class  of 
cases.  Another  useful  way  of  accomplishing  this  result  is  by  means  of 
mechanical  passive  and  active  exercises  ucconling  to  the  method  intro- 
duced by  Zander. 

Appliances  as  a  rule  slundd  be  avoided — but  in  some  cases  they  ai« 
temporarily  needed,  to  enable  the  patient  to  go  about  more  freely  in 
cases  with  marked  muscular  weakness.  They  siiould  be  discarded  as 
soon  as  is  practicable;  in  the  severer  forms  crutches  will  be  an  aid  when 
walking  is  Hrst  atterapt+M!,  and  plaster  jackets  have  been  occasionally 
used  with  advantage.  They  should,  however,  l>e  employed  only  for  a 
short  time,  as  they  increase  the  muscular  weakness.  The  same  is  true, 
but  to  a  less  degree,  uf  the  lighter  forms  of  ajtplianees— spring  cornets 
and  similar  light  appliances. 

Tn  ainctional  affections  of  the  hip,  knee»  and  ankle  it  is  sonietiuiea 
necessary  to  employ  crutclies  in  order  to  give  locomotion  and  exercise. 
Crutches  sho\ild  be  used  sparingly,  and  only  temporarily,  inasnineh  as 
there  is  danger  of  the  patient  becoming  habituated  to  them, 

AVheu  contractions  and  malposition  of  the  limbs  ai-e  present,  the 
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sfioiild  lie  correrted  either  by  operation  or  by  mecbanical  means.  Opera- 
tive measures  are  usually  simple,  as  under  an  au^^^esthetic  the  limb  can  be 
puJIetl  readily  into  oornia!  position,  while  only  in  severe  eaaea  is  tenot- 
omy of  the  resisting  nuiscles  needed.  Appliances  will  be  re<:juired  to 
retain  the  limb  in  the  corrected  position.  Tin  or  light  wire  splints 
strapped  upon  the  limb  are  preferable  to  fixed  bandages,  as  they  euntiue 
the  limb  less. 

Contraction  of  the  hip  as  well  as  of  the  knee  ean  ordinarily  be  pre- 
vented from  occurring  by  posterior  splints,  as  the  psoas  contraction  in  a 
functional  affet'tion  of  the  hip  uaually  in  time  yields  to  the  weight  of  the 
extended  limb  if  the  patient  is  upright  and  the  knee  prevented  from 
bending  by  a  ham  splint. 

Light  cases  of  functional  affection  of  the  hip  will  be  best  treated  at 
first  by  the  use  of  crutches  and  tlie  elevated  ahoe  to  the  well  foot,  aided 
by  gymnastic  exercises  for  the  limb  of  such  a  character  as  the  patient  ran 
endure.  The  elevated  shoe  should  be  lowered  and  rejuoved  gradually, 
and  in  the  same  way  crutj^hes  should  be  shortened  and  replaced  by  a 
canep  and  finally  all  support  discarded  by  gradual  stages.  The  use  of  a 
hip  splint  will  often  nf»t  lie  found  advantageous  on  account  of  its  weight. 
Traction  by  weight  and  pulley  is  rarely  needed,  but  is  sometimes  ad vi li- 
able. Treatment  of  light  cases  of  disease  of  the  knee  and  ankle  may  often 
require  the  temijorary  use  of  crutches  and  possibly  fixation  appliances 
for  a  while. 

Much  judgment  is  required  to  determine  what  cases  of  functional 
affection  of  the  bip^  knee,  and  ankle  joints  are  to  be  treated  by  rest,  by 
protection  of  the  limb,  or  by  use. 

Kest  in  Ijed  is  to  be  avoided  unless  the  patient  is  in  a  marked  neuras- 
thenic condition  needing  quiet,  In  some  instances  confinement  to  Vied  is 
unavoidable  during  the  correction  of  deform it}^ 

In  functional  affections  of  the  liml>s  the  strength  of  the  muscles  con* 
trolling  the  diseased  joint  should  be  increased  by  graduated  exercise, 
until  the  patient  is  surprised  into  an  unconscious  use  of  a  previously  dis- 
abled limb.  If  removal  of  crutches  or  supports  is  attempted  before  the 
strength  of  the  limb  is  certain,  a  mistake  is  made  and  crutt^hes  will  be 
resumed  by  the  patient.  If  the  strength  of  the  part  has  been  regained, 
use  is  possible  if  the  attention  of  the  patient  expectant  of  suffering  can 
be  diverted  until  the  painless  use  of  the  paii;  has  been  demonstrated. 

Whatever  the  methods  of  treatment  to  be  instituted,  it  is  absolutely 
essentia]  that  the  physician  should  have  complete  control  of  the  manage- 
ment of  the  case  without  interference  of  friends  or  relations.  Sometimes 
it  is  therefore  necessary  to  take  the  patient  away  from  home  for  the  time 
being.  In  many  cases  the  home  influence  is  a  most  important  factor  in 
inducing  and  keeping  up  this  conditiou,  so  that  a  removal  from  these 
influences  is  essential. 


626  OBTHOPEDIO  SUBQBBY. 

In  oases  in  which  functional  symptoms  are  superadded  to  an  organic 
lesion,  much  skill  and  judgment  are  required  in  treatment. 

In  all  these  varieties  of  functional  affeotionsi  the  principle  of  treat- 
ment is  the  same — temporarily  to  protect  the  affected  part  from  strain 
and  painful  use,  to  improve  tiie  circulation  and  increase  the  muscular 
strength,  and  as  the  condition  improves  to  train  the  patient  to  the  grad- 
ual resumption  of  the  normal  use  of  the  limb. 
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CHAPTER  XVIL 

RICKETS. 

Defini  tioti. — Pathologi cal  anatomy .  — Oocmreiice  and  e t  i ology *  — Symptoms.  ^Di s^-^ 
no«is.-^Di^ereatiaI  diagaosifi. — Prognosis. — Treatmtitit. 

Defixttion. 

EicKKTB  13  a  conatitutional  disease  which  affects  young  children*  Its 
chief  characteristics  are  manifested  in  the  osseous  system^  where  there  is 
a  local  or  general  disturbance  of  the  normal  process  of  ossihcation^  as  a 
result  of  which  the  epiphyaes  become  enlarged  and  the  affected  bones 
become  soft  and  pliable ;  growth  is  delayed  and  deformities  of  a  serious 
eharaetei  arise.  The  aSection  itself  does  not  belong  to  the  category  of 
lurgical  diseases  J  but  the  resulting  deformities,  which  demand  strictly 
surgical  treatment^  are  connected  with  the  disease  itself  so  intimately 
that  a  brief  consideration  of  the  subject  is  necessary.  The  affection 
itself  is  so  fully  discussed  in  books  relating  to  the  diseases  of  children 
that  the  reader  can  be  referred  to  them  for  any  detailed  account  of  the 
disease. 

The  disease  is  known  in  English  as  rickets  or  rhachitis.  Other  names 
for  the  affectioE  are;  morbus  anglieuSj  articuli  duplicati,  englische 
Krankheit,  Zwiewuchs,  dopxjelte  (llieder,  nouurCj  rachitisme,  etc. 


Pathology. 


■  Rickets  occurs  especially  at  the  time  when  the  bone  growth  is  at  its 
maximum  and  its  most  obvious  feature  is  a  defective  calcification  of  the 
bones,  in  consequence  of  which  secondary  changes  occur.  The  normal 
process  of  growth  demands : 

1.   Multiplication  of    ceils.     2.  Caleification,     3*  The  formation  of 
medullary  spaces  and  ossification. 

■  On  the  epiphyseal  line  where  growth  mainly  occurs,  the  process  of 
growth  consists  of  tbe  apposition  of  cartilage  which  is  absorbed  and  re- 
placed by  bone.  In  rickets  the  pathological  clianges  are  most  marked  at 
the  junction  of  the  epiphyses  and  the  shaft.  The  epiphyseal  cartilage, 
which  should  normally  be  a  thin  layer,  in  rickets  appears  as  a  broad, 
reddbh-gray,  translucent  cushion,  while  the  whole  epiphysis  is  enlarged. 
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There  is  thickening  especially  of  the  transparent  zone  of  the  mtilti- 
plied  eartiiage  cells,  the  line  of  calcification  is  thin  or  may  be  wanttng  k 
places,  the  formation  of  mednllary  spaces  extends  into  the  xone  of  calci- 
fication and  possibly  thnjugh  iL  In  the  region  of  the  centres  of  oBstticv 
tioD  at  the  ends  of  the  diaphysis  there  is  an  increase  of  cartilage  cells 
and  a  lengthening  of  cell  columns,  calcification  occurs  in  scattered  pateba 
and  not  at  a  definite  centre,  vascularity  is  great,  the  formation  of  medul- 
lary spaces  is  increased  but  the  deposit  of  bone  inside  the^e  spaoei  is 
wanting  or  irregular,  its  place  being  taken  by  "  osteoid  tissue.  '* 

The  periosteum  of  the  shaft  is  hypencmic  and  thickened  and  boggy 
and  often  adherent  to  the  bone.  The  aubperioateal  layer,  which  dot 
mally  is  thin  and  scarcely  noticeable,  in  rickets  is  thick  and  appears 
dark  and  like  spleen  pulp.  It  m  a  soft  friable  tissue  called  **  osteoid 
tissue,"  which  cunaists  of  a  hone  tissue  deficient  in  lime,  with  bonecelli 
often  large,  and  a  Hbrillated  ground  substance. 

The  medullary  bone  is  more  hypern?mic  than  normal  medulla  at  this 
age.  The  intercellular  substance  may  show  mucoid  degeneration  or  l« 
fluid.  It  does  not  seem  that  lime  is  dissolved  out  of  the  finished  bone, 
but  that  resorption  of  such  ixjue  /*?/  tofo  is  the  important  element 
Pommer,  Mueller,  and  Virchow  believe  that  resorption  in  rickets  is  not 
increased;  Kassowitz  and  Ziegler  believe  that  it  ia.  Clinically  certain 
cases  of  rapid  softening  seem  to  show  increased  resorption.  In  addition 
to  this  is  the  fact  that  the  fresh  bone  formed  tends  to  contain  a  dimui- 
iahetl  quantity  of  lime.  After  the  active  process  has  ceased  lime  is  de- 
posited in  tlie  ^'osteoid  tissue,"  and  the  result  is  a  thick  and  heavy  bone. 

The  cliemical  analysis  of  rhachitic  bone  shows  a  percentage  of  19  to 
5'J  per  cent  of  ash.  Zalesky  found  in  normal  bone  65  i>er  cent  of  ash, 
Vou  Hi  bra  found  in  a  two-months-old  child  65  per  cent  of  ash,  and  in  i 
five-y earmold  child  ()8  per  cent  of  ash. 

The  upright  position  apparently  is  not  necessary  for  the  development 
of  deformity,  which  may  be  caused  by  muscular  contraction  in  the  case 
of  the  long  bones. 

Bodily  weight  and  muscular  action  are  also  likely  to  curve  and  twiifl 
the  softened  Iwnes,  and  there  is  hardly  any  limit  to  the  deformity  tbit 
might  result  if  a  reparative  change  did  not  set  in. 

Ossification  after  the  process  is  over  becomes  exoesaive  and  may  be 
spoken  of  as  petrifaction  or  elmrnation,  rather  than  true  ossification. 
Infractions  or  partial  fractures,  with  the  break  on  the  concave  side  of 
the  long  bones,  may  occur.  The  ligaments  become  relaxed  and  stretched, 
and  the  muscles  flabby  from  disuse.  The  spleen  is  ordinarily  enlarged 
and  sometimes  the  liver.  Catarrh  of  the  alimentary  canal  and  bronchia 
are  common  accompaniments,  ^  H 

In  rickets  of  the  skull  the  meninges  and  brain  may  be  secondarily 
affected. 
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The  other  pathological  changes  are  more  properly  to  be  cooBidered 
'imder  the  head  of  symptomB. 

^B  Occurrence  a:sd  Etiology. 

^H       Rickets  is  an  affection  occurring  comtnonly  during  the  first  dentition. 

^■Dasee  of  rickets  are»  however,  described  as  congenital  and  others  as  oc* 
cnrring  during  adolescence. 

Congenital  lieketSf  or  fnetal  rickets,  is  regarded  as  doubtful  by  such 
authorities  as  Ziegler  and  Vierordt, '  In  the  cases  described  the  periosteal 
lesions  are  absent  and  the  epiphyseal  changes  do  not  agree  accurately 
(Ziegler).  According  to  Yierordt,  most  of  these  cages  were  not  rickets  at 
all,  but  the  cases  of  Fischer,  Winkler,  Bomtrager,  Smith,  and  Knmpe 
showed  histological  changes  not  dissimilar  to  rickets.  The  cases  of  Kasso- 
witz  are  not  considered  conYincing  by  Yierordt.  Other  cases  have  been 
reported  by  Jacob!,*  Gueniot,*  Henoch,*  Shattock,*  Lewis  Smith'  (with 
skeleton),  Bedoar,^  and  others.  Kauf matin  reports  twelve  cases  of  so- 
called  fuetal  rickets  which  he  would  call  **  chondrodystrophia  foe  talis." 
Whatever  the  technical  pathological  point  of  view  may  be,  a  condition 
closely  resembling  rickets  from  a  clinical  point  of  view  occasionally  arises 
during  foetal  life. 

^B       Mt€k€t$  in  Childhood. — ^The  common  time  of  occur renee  is  early  in 

^^chUdhood;  cases  are  reported  in  which  the  **  rhachitic  rosary  "  was  seen 
as  early  as  the  fourth  '  and  sixth "  weeks  after  birth.  The  following  col- 
lection of  1,876  cases  will  show  the  tendency  of  the  disease  to  occur  in 
the  first  two  years  of  life. 

Istfr.  2A7T.     3d  jr.    4cliTr.  5Ui  jrr.     OrerlL 

^G^e^in... 98  176        3j        lU        10          5 

Brueiiiache 20  70        47          7          6          4 

Rittfirshain.,..,.., 266  154        62        15          7        17 

RiUcbe 72  109        25          9          4         , . 

Baginaky  ..... .  _ 266  313        63 

L                                                              710  631       232         50        27        26  + 
Kickets  seldom  begins  before  six  months  or  after  three  years. 

Tfie  riekeU  of  adolescence  or  late  riekets  is  a  disease  which  affects 


'  Vierordt :  "  Rachitis  und  Onteomalacie.'* 

•Jacobi:  Am.  «Touni.  Ob«L^  November,  1870. 

*Gueniot:  Rev»  Mt?a«i.  dm  Mai.  de  rEnfance,  January,  1884* 

*  Heniich :  **  Diseaaeti  of  Children." 
»Shftttock:  Load.  Path,  Soc,  Trans.,  18S1. 

*  Smith :  "  Diseases  of  Children.** 
^Quoted  by  Lewis  Smilh. 
•Parry:  Am.  Jaom.  Med.  Sci.,  Jsunary,  1872, 
»Gee:  Sl  Barth.  Hosp.  Rep.,  vol.  iv. 
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lat  a  weakness  of  coast! tutioti  is  inherited  rather  than  the  disease  as 
such.' 

As  might  be  expected,  the  later  children  of  a  large  family  are  much 
more  liable  to  rickets  than  their  older  brothers  and  sisters. 

Inasmuch  as  rickets  is  a  disease  of  malnutrition,  the  commonest 
causes  are  to  be  sought  in  the  immediate  surroundings  of  tlie  patient. 
Broca's  definition  of  it  best  expresses  the  situation  when  he  speaks  of  it 
as  representing,  "  the  ultimate  eilects  of  everything  which  interferes  with 
the  nutritive  processes  during  the  rapid  growth  of  infancy*" 

LocalUij, — In  southern  and  central  Europe  the  disease  is  especially 
prevalent,  particularly  in  the  cities.  In  America  it  is  less  frequent,  and 
in  the  European  cities  it  varies  very  much.  It  is  rare  in  sub-tropical 
climates,  almost  absent  in  the  tropics,  and  is  said  not  to  occur  in  the 
arctic  regions.  Even  in  the  zones  where  it  occurs  it  is  rare  in  high  alti- 
tudes*    It  is  moat  seen  in  cold  moist  climates. 

In  America  the  disease  is  neither  very  prevalent  nor  very  severe,  andj 
except  in  colored  children  or  in  Italians  and  Portuguese,  very  great  de* 
formity  is  rare.  The  great  bulk  of  cases  seen  in  the  northern  cities  of 
America  present  essentially  a  mild  type  of  rickets  compared  to  what  is 
seen  in  Europe. 

A  number  of  children  were  taken  at  random  iti  one  of  the  poorest 
quarters  of  Boston  and  carefully  examined  for  rickets,  and  the  results 
have  a  bearing  on  the  question  of  etiology.  The  district  was  one  inhab- 
ited by  Italians,  Irish|  and  Portuguese^  and  represented  the  lowest  class 
of  the  population.  One  hniulred  children  between  the  ages  of  one  and 
six  were  stripped  and  examined;  tiO  showed  no  signs  of  rickets,  while  40 
were  more  or  less  rhachitic.  The  following  figures  represeut  the  very 
decided  effect  of  nationality : 

PiiT%Dta«:@.  Total.  Tlharhltlc'.  N<HRh»cliJdc, 

Portuguese 24  20  4 

IrUh 61  7  44 

Itftlinn ,. 6  3  2 

American , ,     2  0  2 

Kii^^lish,    .,.     ,.,,,, .,,. 8  5  S 

The  prevalence  of  rickets  among  the  colored  population  in  northern 
cities  is  most  striking,  and  the  disease  is  not  by  any  means  so  common 
in  the  negro  population  of  the  southern  cities.  The  great  susceptibility 
to  rickets  which  is  shown  by  the  inhabitants  of  southern  Europe  has 
never  been  accounted  for. 

Bad  hygienic  influences,  such  as  poor  ventilation,  damp  dwellings, 
crowded  rooms,  etc. ,  have  a  very  marked  sway  in  producing  rickets,  and 
this  factor  is  one  which  continental  writers  make  very  prominent, 

■  Jennert  Med.  Times  and  Gazette,  18<$0,  L,  400, 
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In  America,  where  the  conditiona  of  life  among  the  pooF  are  very 
different,  rickets  is  almost  exclusively  produced  by  improper  feeding. 
Cheadle/  represeDting  an  extreme  point  of  view^  stated  that  he  had  Been 
only  one  case  of  rickets  which  arose  in  a  child  suckled  liy  a  healthy 
mother,  and  in  this  case  the  mother  became  pregnant  during  lactation. 

Several  theories  as  to  the  causation  of  rickets  have  been  advanced: 
(1)  that  the  proportion  of  lime  in  the  ingcsta  was  deficient  or  that  the 
absorption  of  it  was  deficient.  Analyses  of  various  milks  and  food  taken 
by  rhachitics  deems  to  exclude  the  possibility  of  a  deficiency  of  lime 
in  the  ingesta  (Konig,  Forster,  Gorup,  Besanez).  Incow^s  milk  there  is 
more  lime  than  in  human  milk.  Analyses  of  human  milk  from  mothers 
of  rhachitio  children  showed  no  deficit  of  lime  (Seaman,  Pfeiffer)* 
End  el  found  the  lime  in  the  urine  of  rhachitio  children  not  definitely 
different  from  that  of  normal  children^  and  on  giving  them  an  excess  of 
lime  in  their  food  found  it  absorbed  and  excreted  as  well  as  it  was  in 
healthy  children. 

(2)  A  theory  has  been  advanced  that  lactic  acid  is  generated  in  excess 
in  the  intestinal  canal  by  the  fermentation  of  starchy  food  imperfectly 
digested;  this,  uniting  with  the  lime  of  the  bones,  removes  the  lime  as  a 
soluble  salt  and  acts  also  as  an  irritant  to  the  osteoplastic  tissue. 

This  and  simDar  theories  that  the  softening  of  bone  is  due  to  other 
acids  (carbonic  dioxide,  uric  acid,  etc)  are  as  yet  unsubstantiated. 

Wegner  foimd  that  small  doses  of  phosphorus  increased  bone  formation, 
while  dosage  of  phosphorus  with  food  poor  in  lime  did  not  prevent  rickets. 
Kassowitz  claimed  similar  changes  from  the  administration  of  phosphorus 
without  modifying  the  diet,  Imt  his  results  have  been  questioned  (^''ierordQ. 

The  infectious  theory  of  rickets  is  not  supported  by  proof. 

Another  theory  lays  the  fault  upon  insufficiency  of  fat  and  proteids 
in  the  diet  of  rhachitio  children.     Artificial  farinaceous  foods  contain  a 
very  much  smaller  percentage  of  fat  than  milk  does,  and  the  experience 
at  the  London  Zoological  Gardens  lends  nuieh  weight  to  the  idea  that  thi 
deprivation  of  fat  and  proteids  from  the  diet  of  3''oung  animals  is  a  m< 
important  factor  in  the  production  of  rickets.      In  menageries,    whei 
animals  live  under  highly  artificial  conditions,  rickets  attacks  young  li 
especially,  and  is  the  cause  of  death  in  a  large  number  of  cases.     Ostriches^. 
pheasants,  and  poultry  under  the  same  conditions  have  a  softened  ooq-^ 
dition  of  the  bones. 

Bad  hygienic  surroundings  and  improper  fuod  or  wholly  insufficien'^ 
diet  are  not  the  only  factors,   because  thousands  of  children  grow   up 
every  year  under  these  conditions  without  becoming  in  the  least  rhachitic. 

The  subject  of  the  relation  of  syphilis  to  rickets  must  be  passed  over 
very  briefly  as  having  only  an  incidental  interest  in  this  treatise.     Tha 


*  Brit.  Med.  Journal,  November  24th,  1888,  p.  IU6. 
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present  view  rather  regards  syphilis  as  an  m direct  cause  of  rickets  in 
iiiipairiDg  the  general  constitution. '  The  common  experience  is  to  find 
a  small  proportion  of  ay philitics  among  rhachitic  children. 

Malaria  has  l>een  claimed  by  Oppenheimer"  as  the  main  cause  of 
licketSy  but  there  is  no  reason  to  take  the  theory  seriously.  Chronic 
tuberculosis  in  the  parents,  as  well  as  debility  from  any  cause  impairing 
the  nutrition,  may  be  the  cause  of  rickets.  Any  exhausting  disease  in 
the  child  may  be  followed  by  rickets,  while  bronchitis  is  too  common  a 
symptom  of  rickets  to  be  considered  its  cause^  as  some  writers  would  do. 
Finally,  In  certain  rare  cases  no  cause  can  be  assigned  for  the  occurrence 
of  the  affection* 

SrMPTOMS. 

The  disease  is  so  often  the  outcome  of  a  long  period  of  ill  health 
that  it  is  difficult  to  say  when  the  rhachitic  symptoms  begin.  Among 
the  ix>mmonest  early  symptoms  are  restlessness  at  night,  profuse  sweat* 
ing,  especially  of  the  head,  and  constipation  perhaps  alternating  with 
diarrhoea,  but  the  diagnosis  cannot  be  made  from  the  premonitory  symp- 
toms. 

The  beUy  becomes  large  and  distended  with  flatus,  and  although  the 
appetite  may  be  unimpaired,  the  child  looks  white  and  pasty  and  loses 
flesh.  At  this  stage  one  may  encounter  the  characteristic  symptom  of 
general  tenderness  of  the  body,  but  many  cases  never  present  this  symp- 
tom. This  tenderness  is  sometimes  confined  to  the  bones  and  is  mani- 
fested only  on  deep  pressure,  while  at  other  times  the  muscles  are  ex- 
quisitely tender,  and  the  gentlest  effort  to  lift  the  child  may  cause  him 
to  shriek  with  pain.     This  symptom  disappears  readily  under  treatment. 

The  so-called  **  paralysis  of  rickets  "  is  at  times  an  accompaniment  of 
this  stiige,  and  is  generally  brought  to  the  parent's  notice  by  the  child's 
inability  to  walk  or  sometimes  to  stand.  At  other  times  it  may  be  more 
severe  and  take  the  form  of  inability  to  use  the  arms  as  well  as  the  legs. 
There  is  no  permanent  lesion  of  the  nervous  system  in  these  cases,  and  a 
careful  examination  in  the  recumbent  position  shows  that  the  child's 


iRanke:  Int.  Med.  Gang.,  1881,  vol.  i?. ;  Cazin  and  Iscoveiico:  Arcla.  gkn,  de 
M^d.,  September,  1887  ;  Launelongu© :  Soe.  de  Chin,  1881,  p.  S70, 1883,  p.  4  ;  Poncet; 
BuIL  de  la  Stic.  Aiiatomiqiie,  1874;  KiuafiowiLz:  **Die  Syph.  als  die  tfi'sacli©  der 
Hachitia,"  Int.  Cong.,  London,  1881,  vol.  U,  ;  Taylor:  "Syphilitic  Leeiuns  of  the 
OMeoiia  ByBtcm  in  Infants  and  Young  Children,*'  London,  1875  ;  rarrnt :  Bull,  de  la 
Soc,  de  Chir.,  Paris,  1B83,  174  ;  Despre^i :  BtUl.  de  k  8t>c.  de  Chir.,  April  6th,  1883; 
Magitotr  Trami  Int.  Med.  Cong,-,  vol  iv,,  1881 ;  Capitan  :  Bull,  de  la  Sn<;.  do  Chir., 
ix-,  322;  CapistreU  *'Cont.  4  rfetude  de  rEtioi  dii  Rachitijime,"  Th^m  de  Lille, 
Jmie  2l8t,  1883  ;  Giben :  Soe.  de  Chir.,  1883;  Girard  :  ReT\ie  de  la  Suia#te  Romande, 
July  5th,  1883;  Pinl  :  Semaine  med.,  188,^,  p.  325;  Gaillard  t  France  med.,  January 
7tli,  1860,  p.  14 ;  Dlacussion  Int.  Med.  Cong.,  1881,  p.  62,  vol  iv, 
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iDugcular  movements  are  but  little  impaired.  The  disability  is  to  be 
attributed  to  the  muscular  weaktieaa  aud  the  bone  tenderness,  particuiarlj 
to  a  periosteal  tenderness  at  the  muscular  insertions/  The  electrical 
reaction  is  normal,  the  reHexea  are  not  affected,  and  recovery  is  certain 
if  the  child  lives.  This  p  sen  do -paralysis  is  an  early  symptom  of  rickets, 
and  as  a  rule  precedes  any  marked  osseous  change,  which  adds  to  the 
diificulty  of  its  recognition.  The  most  difficult  affection  from  which  to 
distinguish  it  ia  the  disability  due  to  simple  weakness  in  non-rhachitic 
children,  but  the  distinction  is  not  one  of  any  practical  importance. 

Fever  ia  most  often  absent  or  due  to  some  complication,  such  as  bron- 
chitis. Convulsions  may  oceur  at  an 3^  stage  of  the  disease,  especially 
when  there  is  any  tendency  to  craniotabes. 

In  certain  eases  these  symptoms  are  all  so  acute  that  some  writers 
would  make  them  a  separate  class  under  the  head  of  acute  rickets.  Some 
cases  so  reported  belong  to  infantile  scurvy,  in  others  the  anatomical 
lesions  and  the  symptoms  are  the  same  as  in  ordinary  rickets  except  for 
their  greater  severity,  and  they  seem  to  belong  clearly  enough  to  thee 
same  group  as  the  slower  cases.' 

Chantjes  in  the  Bones,  — Some  time  after  these  general   premonii 
symptoms  the  changes  in  the  osseous  system  begin  to  be  evident.     En- 
largement of  the  epiphyses  appears,  especially  at  the  wrists  and  anteric 
ends  of  the  ribs.     Enlargement  of  the  lower  end  of  the  radius  and  uIde 
is  practically  universal,  whereas  enlargement  of  the  lower  end  of  th 
tibia  and  fibula  occurred  in  only  400  out  of  1,000 cases.'     These  enlari 
ments  do  not  involve  the  joints.     At  the  ribs  one  finds  tiie  "  rosary 
series  of  bead-like  enlargements  easily  felt  at  the  junction  of  the 
lages  and  the  ribs,  and  a  small  degree  of  epiphyseal  enlargement  is  easil 
detected  here,  and  not  likely  to  be  mistaken  for  anything  else.     Win 
these  changes  have  occurred,  the  bones  have  already  softened  and  cu: 
tures  of  the  long  bones  may  have  begun.     In  the  deep*seated  epiphyi 
like  the  hip  and  shoulder,  one  does  not  notice  the  change. 

The  proliferating  layer  between  the  epiphysis  and  the  bone  may 
come  so  thick  and  so  soft  that  separation  of  the  epiphysis  and  m 
consequent  deformity  may  occur  j  but  such  an  event  is  rare. 

The  forces  that  work  to  produce  deformity  in  the  softened  bones 
muscular  action,  gravity,  atmospheric  resistance,   and  the  pressure    ^^^3t- 
erted  on  bony  structures  by  growing  organs. 

It  will  be  best  to  consider  seriatim  the  changes  which  rickets  prodrm^^^ 
in  the  different  parts  of  the  body. 

In  the  head,  certain  changes  are  so  constant  that  one  depends  nmu^ 
on  them  for  the  diagnosis.     The  typical  head  of  rickets  has  a  Ikl^A 

»H.  W.  Berg:  N,  T.  Mi^d.  Rec,  November  Kith.  \m\. 

'Gee:  St.  Barih.  Honp.  Rep.,  xvii.  ;  BarJuw :  Med.  Chlr.  Traiu.^  voL  livt«  1^ 

'BeeveD:  *«  Pract.  Orthopedics,"  p.  14. 
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jDttflctilar  movements  are  but  little  impaired.     Tlie  diiahHiqr  ii  te  I 

attributad  to  the  muscular  weakness  and  the  bone  teodemeas,  ] 

to  a  periosteal  tenderness  at  the  muscular  insertions.'     The  ^4fiff^nml 

reaction  is  normal,  the  retlexea  are  not  affected,  and  reooretj  it 

if  the  child  lives.     This  pseudo-paralysis  is  an  early  symptom  of  i 

and  as  a  rule  preeed^  any  marked  osseous  change,  whidi  adds  Id  tht 

difficulty  of  its  recognition.     The  most  difficult  affection  from  wUdi  Id 

distinguish  it  is  the  disability  due  to  simple  weakness  in  noii-riiMilutk 

children,  but  the  distinction  is  not  one  of  any  practical  importaikee. 

Fever  is  most  often  absent  or  due  to  some  complication,  soeh  as  Imixi- 
chitis.  Convulsions  may  occur  at  any  stage  of  the  disease^  eapmallj 
when  there  is  any  tendency  to  craniotabes. 

In  certain  cases  these  symptoms  are  all  so  acute  that  some  wntRS 
would  make  them  a  separate  class  under  the  head  of  acute  rickets.  Satoe 
cases  so  reported  belong  to  infantile  scurvy,  in  others  the  anatomicil 
lesions  and  the  symptoms  are  the  same  as  in  ordinary  rickets  except  for 
their  greater  severity,  and  they  seem  to  belong  clearly  enough  to  tbe 
same  group  as  the  slower  cases. ^ 

Chatifffis  in  the  Boneif, — Some  time  after  these  general  premonitorf 
symptoms  the  changes  in  the  osseous  system  begin  to  be  evident  En* 
largement  of  the  epiphyses  appears,  especially  at  the  wrists  and  ant^rw^ 
ends  of  the  ribs.  Enlargement  of  the  lower  end  of  the  radius  and  o1b» 
is  practically  universal,  whereas  enlargement  of  the  lower  end  of  tht 
tibia  and  fibula  occurred  in  only  4W  out  of  l,0Or) cases.*  These  enlirg^ 
ments  do  not  involve  the  joiiits.  At  the  ribs  one  finds  the  ^^rosarVt"* 
series  of  bead-like  enlargements  easily  felt  at  tlie  junction  of  the  carti- 
lages and  the  ribs,  and  a  small  degree  of  epiphyseal  enlargement  is  sasi^f 
detected  here,  and  not  likely  to  be  nustaken  for  anything  else.  Wb* 
these  changes  have  occurred,  the  bones  have  already  softened  aud  curft' 
tures  of  the  long  bojies  may  have  begun.  In  the  deep-seated  epiphji^ 
like  tlie  hip  and  shoulder,  one  does  not  notice  the  change. 

The  proliferating  layer  between  the  epiphysis  and  the  bone  maj  ^ 
come  so  thi«ik  and  so  soft  that  separation  of  the  epiphysis  and  much 
consecjuent  deformity  may  occur;  but  such  an  event  is  rare. 

The  forces  that  wurk  to  produce  deformity  in  the  softened  bones  tf* 
muscular  action,  gravity,  atmospheric  resistance,  and  the  pressure  «*' 
erted  on  Ixiny  structures  by  growing  organs. 

It  will  lie  l>est  to  consider  seriatim  the  changes  which  rickets  prodtictf 
in  the  different  parts  of  the  body. 

In  tht^  head,  certain  changes  are  so  constant  that  one  depends  inu^»* 
on  them  for  the  diagnosia.     The  typical  head  of  rickets  has  a  higK 

^H.  W.  Bergr:  N.  Y.  Mi?d.  Rec,,  NuveiiilK-r  lOrh,  1881. 
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square,  prow*3haped  forehead,  with  a  decided  prominenoe  of  the  lateral 
parts  of  the  frontal  boues  {frontal  eminences)  and  sojiietimes  the  parietal 
©minencea  as  well.  In  general  the  head  appears  to  be  larger  in  circum- 
ference than  normal.  This  is  due,  when  it  actually  exists,  ta  thickening 
of  the  cranial  bones.* 

The  expression  of  the  face  is  intelligeBt,  although  the  face  may  show 
the  ill-health  of  tlie  child,  and  the  superticial  veins  of  the  scalp  and  face 
may  be  enlarged. 

The  anterior  fontanelle,  which  should  normally  close  at  about  the 
eighteenth  mouthy  remains  widely  open  and  does  not  ossify  until  perhaps 


riOw  48B.— Rhachttlc  Spine,    Enlarged  eplpbjses  at  wrist. 


Fio.  49<j.— Enlargx^d  Epli>liyiH»  ni  WrLst. 
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the  third  year  or  even  later.  This,  however^  is  not  enough  to  establish 
the  fact  that  the  child  is  rhachitic  until  the  age  of  two  years  bag  been 
reached.  The  posterior  fontanelle  sometimes  remains  open  for  months. 
The  sutures  may  also  remain  open  lowger  than  they  should,  and  iu  such 
cases,  after  ossification,  they  are  apt  to  show  a  depressed  gutter  of  bone 
where  they  have  been  j  and  such  a  depression  is  not  uncommon  at  the 
site  of  the  closure  of  a  fontanelle.  Sometimes,  however,  prominence  takes 
the  place  of  depression/^ 

The  name  craniotabes  is  applied  to  an  abnormal  thinneSvS  of  portions 
of  the  parietal  and  occipital  booes  which  yield  to  gentle  pressure  and 
give  the  sensation  of  crackling  parchment.     The  affection  is  uncommon 

'  Rep.  of  Lnnd.  Path.  Soc,  Lancet,  ii.,  1880,  1017;  Pathology  Soc.  Trana.,  1881, 
Discussion  on  Rickula  ;  *'Ktiiilk  dur  Partiatrik."  ii.  Rd.,  1877. 

'  Schwenke  :  "  !>t>er  den  Eiiifluss  derR.  aiif  den  l>urchbruch  des  Milchgebisses," 
In&ug.  Diss,,  Haile,  1S86. 
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Bfferma^  ot  the  biaia  acd  mcaiagM  may  be  aa  a 
Witix  ttus  hjfpenenia  oonae  U>e  likelihood  of  hydrofrnphiliHj  «kj 
teniail  or  mternalt  and  the  leeompanfing  cerebral  ehaagei^ «» tksl 
aapluilua  baccimee  a  compUcaticiii  af  ricketa  whidi  is  not  rery  rax«. 

iMfnrmku'M  of  the  ehegt  are  among  the  most  eommoa 
rickeU  and  tbey  oocaiionall/  exiiit  without  any  well-maffced  ai| 
rickttti  ebewhere.  It  ia  not  oniuaal  to  see  yoang  girls  aLoot  die 
pulicrty  who  bare  discovered  some  iaeqoality  in  the  chest  or 
of  the  lower  ribe  perhaps^  but  who  preseot  no  other  aigaa  of 
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III  tXwm  ti\m%  it  seems  reaaonable  to  assume  that  a  slight  degree  of  bone 
e(»fUming  existed  in  childhood  and  passed  away  without  leaving  any  other 
sign  th^iii  tln^  flhmt  iiialformation. 

Dofonnitu^B  of  the  fihest  are  produced  by  muscular  action  of  the  miie* 
oles  connectt^d  with  the  thorax  and  also  by  the  atmospheric  preesure  on 
th«  thoracir  walls.  In  a  typical  rhachitio  chest  tlie  clavicles  are  shorter 
and  more  rurved  tlian  they  naturally  should  be.  The  chest  is  narrow 
and  promiueiit  in  front;  it  shows  the  effect  of  lateral  compression,  and 
the  sternum  }>rojiH'ts  so  prominently  that  the  name  of  pigeon  bteast*  iir 
peotots  ciirinntuui,  \^  eomnionly  given  to  it.  The  weakest  part  of  the 
cheat  cavity  is  at  the  jimotion  of  the  ribs  and  cartilages,  and  it  ia  1mm 
that  Uto  ohit^f  yielding  tiikes  place  and  the  ribs  allow  IhemaelTis  te  hi 
yeaaed  in  laterally,  while  tlve  sternum  is  pushed  forward.  At  oilier  HiMi 
the  tibe  are  pushed  together  laterally  while  the  sternum  is  pressed  badu 
This  leaves  a  depression  where  the  sternum  should  be  and  is  spoken  el 
at  *'  funnel  chest.  **     Again,  one  side  may  yield  mote  than  the  \ 


RICKETS. 


537 


«  promineQee  of  the  front  part  of  the  ribs  on  one  side  of  the  sternum 
may  be  the  only  deformity,  A  transverse  depression  in  the  chest  known 
as  Harrison's  sulcus  also  occurs  in  the  typical  cases.  It  is  most  evident 
jnst  below  the  nipples  and  ha^  been  thooght  to  be  due  to  the  action  of 
the  diaphragm  at  its  attachment.  It  is,  however,  above  that  level.  The 
softening  of  the  ribs  is  said  to  occur  (Vierordt)  after  the  changes  ia  the 
skull  and  before  the  changes  in  the  extremities.  The  prominence  of  the 
abdomen,  which  is  almost  universal  in  well-marked  rickets,  adds  to 
the   deformity   of  the  cheat  by   the   elevation  of    the  lower  ribs,    on 


WlQ*  486.— Def ocixiltr  of  Sfvlne  In  Rlclets. 

account  of  the  underlying  distention.  When  the  abdominal  distention 
disappears,  this  tlarlng  of  the  lower  part  of  the  ribs  is  souietimea  left 
behind. 

K^hosis, — A  very  common  deformity  of  the  spinal  column  due  to 
rickets  is  a  bowing  backward ;  a  gradual  bowlike  curve  (involving  the 
dorsal  and  lumbar  regions) .  It  is  a  nniforui  flexion  of  the  whole  column 
and  is  meet  prominent  at  the  junction  of  the  dorsal  and  lumbar  regions. 
This  attitude  seems  the  result  of  a  long-continued  sedentary  position 
with  a  weakness  and  tenderness  of  the  muacles  which  fail  to  hold  the 
spine  in  the  erect  position.  Ehaehitic  children,  as  a  rule,  learn  to  walk 
late,  and  this  peculiar  flexion  seems  a  persistence  and  exaggeration  of  the 
position  which  the  spioe  naturally  assumes  in  young  babies,  who  are 
propped  up  in  the  sitting  position.  The  prominence  of  the  vertebral 
spines  at  this  place  is  often  quite  sharp  and  simulates  Pott's  disease 
most  closely. 
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A  rhachitic  spine  should  be  flexible  to  passive  manipulation,  ho^ 
muuh  it  may  be  curved,  but  occasionally  mucli  mnsctilar  irritability  ac- 
coiupanies  this  condition,  and  at  times  cases  are  seen  of  rbachitic  curva- 
ture of  tlie  spine  in  which  the  curved  part  of  the  spine  is  indexible  to 
manipulation.  In  those  cases^  when  the  child  is  laid  on  its  face  (; 
described  under  Pott's  disease)  and  lifted  by  its  legs  to  test  the  flexi- 
bility of  the  column,  the  spine  is  rigid, 

ScoliosU  is  a  common  deformity  due  to  rickets,  which  has  already 
been  considered, 

Lojtlmia  is  the  third  of  the  common  deformities  due  to  rieketSi  and 
gives  rise  to  a  characteristic  attitude,  the  importance  of  which  is  much 
overlooked. 

IVit?  lihaehitir  Attitude, — The  attitude  of  a  child  affected  with  well- 
marked  rickets  is  eharaeteriatic.     It   exists   in  most  marked   cases  of 
knoek'knee  and  bow  legs  and  sometimes  in  a  less  degree  with  milde; 
grades  of  the  affection.     The  child  stands  with  the  legs  apart,  the  thig 
flexed  and  the  knees  bent,  the  bark  is  arched  aud  the  shoulders  ai'e  thro 
back.     The  cause  of  this  attitude  has  never  been  r[uite  clearly  established.... 

It  is  undoubtedly  i!x  a  measure  the  persistence  of  the  infantile  attitud 
the  position  which  children  assume  who  are  just  Jeaniing  to  walk.  Chil — 
dren  with  rickets  have  weak  muscles  as  well  as  weak  bones,  and  th 
condition  of  sueh  a  child  approaches  that  of  an  infant,  in  large  measure 
hence  he  stands  and  walks  with  the  least  expenditure  of  muscular  force 
This  explains  certain  cases.  Another  factor  is  the  protuberant  aldomei 
the  weight  ol  which  the  child  seems  to  counterbalance  by  leaning  back 
ward. 

Deformity  of  the  pelvis  is  induced  by  rickets  because  the  body  weig 
is  Iwrae  by  a  bony  arch  which  has  lost  part  of  its  supporting  power,  am 
bends  under  weight.  These  pelvic  deformities  have  only  a  aignificanc 
in  regard  to  obstetric  surgery,  they  occasion  no  trouble  or  noticeable  d< 
formity  in  themselves ;  but  in  females,  when  pregnancy  comes  on,  thei 
existence  is  a  matter  of  the  gi-avest  importance.  The  subject  is  full 3 
treated  in  all  books  upon  obstetrics. 

Except  in  very  severe  cases,  the  arm  l>ones  are  not  seriously  curreA 
The  curvatures  follow  no  especiaJ  rule,  but  generally  they  are  an  exag- 
geration of  the  normal  curves  of  tlie  bones.     The  curvature  of  the  anu 
bones  may  be  clue  to  creeping  or  to  lifting  the  child  continually  by  taking 
hold  of  the  forearm  in  one  place,  but  as  a  rule  is  the  result  of  mascoltr 
action. 

Coxa  vara  may  exist  in  the  hips.  The  condition  has  been  already 
described. 

The  rhachitic  deformities  uf  the  legs  are  of  such  importance  that  they 
will  be  considered  under  the  separate  headings  of  knock-knee  and  bow 
legs. 
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life  as  a  rule*  The  osseous  deformities,  as  a  rule,  persist  to  a  certain 
extent  through  life.  Notably  is  this  true  of  the  shape  of  the  skull  and 
the  chest. 

Lari^nfjfUmii^  stt'idulim  is  au  occasional  complication  of  rickets.^ 
Important  symptoms  relate  to  the  eruption  of  the  teeth;  not  only  are 
they  late  and  irregiilaf,  but  they  are  imperfect  generally,  and  uuahle  to 
resist  decay.  On  the  average  the  first  tooth  appears  about  the  ninth 
month,  and  not  only  is  the  interval  between  the  teeth  longer,  but  the 
order  of  appearance  ia  often  abnormal.  The  first  dentition  does  not  end 
on  the  average  until  the  third  year*  The  teeth  may  present  the  charac- 
teristics of  the  so-called  **  Hutchitison's  teeth," 

Latent  rickets  is  a  term  of  very  doubtful  utOit}^  j  it  is  used  chiefly  in 

*  Money:  Lancet,  JnminTy,  1889;  Goodhanit:  "Dis,  of  Children,"  p.  (J45. 
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speaking  of  cases  in  which  only  one  symptom  or  one  group  of  symptoms 
becomes  evidentj  and  it  does  not  seem  to  mark  out  any  one  type  of  the 
disease,  although,  of  course,  it  mnst  necessarily  be  applied  only  to  mild 
cases ;  but  it  may  be  assumed  that  the  existence  of  localized  rickety  bone 
changes  is  perfectly  possible,  and  such  a  theory  is  needed  to  explain  cer- 


tain  cases  of  bow  legs  in  children,  e.^.,  when  no  symptoms  of  general 
rickets  are  present  j  and  there  is  this  local  softening  of  the  leg  bones 
which  is  not  likely  to  be  due  to  any  other  than  a  rhachitic  cause. 

BlAGKOBIS, 

The  diagnosis  in  fully  developed  rickets  is  simple;  but  when  the 
affection  is  beginning,  its  recognition  may  be  attended  with  difficulty. 

In  begin b in g  rickets,  certain  symptoms  are  suggestive;  these  are: 
restlessness  and  sweating  at  night,  and  especially  unix^ersal  tendemeaa 
when  acute  articular  rheumatism  is  not  manifestly  present.  In  well- 
marked  cases  the  diagnostic  points  are  the  epiphyseal  enlargement  of  the 
ends  of  the  long  bones,  especially  the  wrists  and  the  sternal  ends  of  the 
ribs  J  tlie  prow-shaped  headj  the  deep,  small  chest  and  the  big  belly. 
Delayed  dentition  and  an  anterior  fontanelle  open  long  beyond  the  proper 
time  are  equally  characteristic.  If  the  disetise  has  advanced  still  furthei^ 
one  often  finds  curvature  of  the  bones  of  the  legs  and  arms. 

Delayed  dentition  is  so  important  a  sign  in  the  diagnosis  of  rickets 
that  it  deserves  especial  attention .  If  no  teeth  have  appeared  by  the 
ninth  month  the  child  is  very  likely  rhachitic,  and  if  no  teeth  appear  at 
the  end  of  the  twelfth  month  the  child  is  almost  certainly  rhachitic  j  but 
the  latter  are  extreme  cases  and  exceptional  ones.  In  general  the  de* 
layed  appearance  of  the  teeth  should  direct  attention  to  the  possible  ex- 
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TStmae  of  rickets.  The  second  sjinptooi^  whicli  is  of  equal  value,  is 
the  delayed  closure  of  the  anterior  fontaneUe.  If  thia  remains  open 
until  the  age  of  two  years,  there  is  little  doubt  that  the  child  has  rickets. 
It  should  normally  close  about  the  eighteenth  or  twentieth  month. 

Delay  in  learning  to  walk  should  also  excite  suspicion  of  tlie  presence 
of  rickets.  The  cough  and  general  tenderness  so  often  associated  with 
rickets  are  apt  to  obscure  the  affection^  inasmuch  as  they  tend  to  mislead 
parents  and  physician, 

DiFFBRENTTAL    DIAGNOSIS. 

There  are  certain  symptoms  found  at  times  in  both  syphilis  and 
rickets.  These  are  "Hutchinson's  teeth/*  craniotabea,  and  tiexible 
bones,  which  are  occasionally  seen  in  syphilis.  Most  cases  of  congenital 
syphilis  present  no  resemblance  to  rickets  and  are  not  to  be  confused 
with  it.  The  differential  diagnosis  can  be  made  on  the  general  charac- 
ters of  the  two  affections. 

Acute  articular  rheumatism  can  be  distinguished  from  rickets  by 
the  presence  of  high  temperature,  joint  swelling  and  tenderness,  partic- 
ularly acute  at  the  joints,  while  the  tenderness  of  rickets  is  more  often 
general  or  limited  to  the  epiphyses.  Among  young  children  rickets  is 
much  the  more  common  of  the  two  diaeases. 

The  condition  induced  by  mahmtrition  is  sometimes  hard  to  distin- 
guish from  rickets.  Feeble  children  with  large  heads  and  flabby  muscles 
learn  to  walk  late>  and  this  very  fact  often  suggests  the  presence  of 
rickets  and  the  existence  of  rhachitic  paralysis.  In  general  the  diag- 
nosis can  be  mEule  by  the  absence  of  the  characteristic  signs  of  rickets; 
but  it  ia  not  to  be  made  off-hand,  but  with  very  great  care,  and  at  times 
it  may  be  necessary  to  wait  for  time  and  treatment  to  determine  whether 
the  child  is  suffering  from  the  early  stage  of  rickets  or  not* 

From  Pott's  disease  rhachitic  spinal  curves  are  sometimes  not  easily 
distinguished.  Young  children  a  few  months  old  are  not  infrequently 
brought  for  examination  on  account  of  a  prominence  in  the  back  and  a 
great  deal  of  crying  in  being  lifted  or  handled.  At  the  junction  of  the 
lumbar  and  dorsal  regions  a  prominence  may  be  present  involving  several 
vertebrsB,  which  may  or  may  not  be  obliterated  when  the  child  lies  on  its 
face,  and  is  lifted  by  its  feet  from  the  table.  Sometimes  the  constitu- 
tional evidences  of  rickets  are  so  marked  that  the  diagnosis  is  clear; 
Pott's  diseasei  when  it  occurs  in  young  children,  begins  often  in  thia 
location  and  in  this  way.  The  writers  have  seen  cases  in  which  doubtful 
kyphoses  of  the  same  characteristics  have  been  kept  imder  observation 
and  treatment,  and  one  case  has  proved  to  he  rhachitic,  while  another 
developed  into  clearly  marked  Pott's  disease.  Bhachitic  kyphosis  is 
more  common  than  Pott's  disease  in  children  under  eighteen  months,  and 
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although  the  presence  of  rickets  does  not  rigidly  exclude  the  possibility 
of  Pottos  disease,  yet  when  the  general  signs  of  rickets  are  present,  it  is 
safe  to  assume  that  in  most  cases  the  kyphosis  will  disappear  under 
treatment.     In  doubtful  cases  time  alone  will  clear  up  the  question. 

Pigeon  breast  due  to  J^ott's  disease  is  often  found  when  there  is  a 
large  deformity  in  the  dorsal  region  of  the  spine,  and  the  bodies  of  the 
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vertebrae  have  given  way.     Beading  of  the  ribs  is  absent  and  it  occurs 
only  after  the  knuckle  in  the  spine  is  very  evident. 

From  osteomalacia  occurring  in  children  rickets  can  hardly  be  differ* 
entiated  during  life. 

Peognosis. 

When  the  disease  is  left  to  itself  it  generally  runs  its  course,  and 
after  a  decided  degree  of  bony  deformity  has  occurred  the  process  of 
lione  softening  is  spontaneously  arrested,  and  the  bones  harden  in  their 
deformed  condition. 

Spootaneous  arrest  of  the  disease  may  take  place  at  any  stage  without 
treatment,  but,  as  a  rule,  in  severe  cases  not  before  a  serious  degree  of 
bony  deformity  has  been  produced.  A  fatal  issue  may  be  brought  abont 
by  the  compiicatious  of  the  disease.  In  untreated  cases  the  prognosis  is 
unfavorable  in  those  which  have  begun  at  an  early  age;  when  the  disease 
is  treated  efficiently  the  prognosis,  as  to  life,  is  always  favorable  unleBS 
some  serious  complication  is  present,  and  the  disease  is,  as  a  rule,  easily 
amenable  to  treatment. 
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The  arrest  of  tlie  disease  at  an  early  stage  is  most  important,  as  it  is 
highly  desirable  that,  if  possible,  deform ity  should  he  avoidetL 

The  kyphosis  above  alluded  to  disappears  titider  proper  treatment. 
Lateral  curvature  ia  permaueut  when  not  treated.  The  complications, 
eraniotabes,  laryngismus  stridulus,  bronchitis,  diarrham,  and  paialysia, 
improve  as  the  general  couditiou  becomes  better,  and  finally  disappear. 
As  a  rule  the  bony  deformities,  such  as  epiphyseal  enlargement,  diminish 
with  growth,  but  remain  through  life  to  a  certain  degree,  It  may  be 
mentioned  that  in  reading  treatises  on  rickets  by  English  writers,  the 
American  reader  must  make  allowances  for  the  greater  severity  of  the 
disease  in  the  English  climate. 

Treatment. 

The  preventive  treatment  of  rirketa  c-onaists  simply  in  the  proper 
feeding  of  any  child  whose  surroundings  are  not  positively  bad.  It  has 
been  seen  that  rickets  almost  never  develops  without  sufficient  dietetic 
cause,  and  its  prevention  consists,  therefore,  in  giving  suitable  food  to 
each  child. 

For  what  this  food  should  be  the  reader  is  referred  to  works  on  the 
diseases  of  children.  In  addition  to  this  diet  it  is  desirable  to  give  to 
rhachitic  children  of  over  six  months  meat  juice  or  raw  beef  in  small 
quantities  and  orange  or  lemon  juice. 

The  earlier  in  the  disease  the  case  is  seen  the  more  important  is  the 
regulation  of  the  food.  In  cases  in  which  the  process  is  nearly  ended, 
it  matters  little  what  the  child  eats  except  rn  so  far  as  it  influences  his 
general  condition. 

Drug  treatment  is  manifestly  secondary  in  importance  to  careful  rega- 
lation  of  the  diet  and  hygiene. 

A  remedy  much  advocated  in  the  treatment  of  rickets  is  phosphorus, 
and  especially  is  this  extolled  by  German  writers  who  ascribe  to  it  almofit 
a  specific  action.  It  is  given  in  doses  of  ||^jy  to  ^  ^^  of  a  grain  three 
times  a  day,  and  in  two  or  three  weeks  it  is  said  that  marked  improv  e- 
ment  may  be  seen. '  It  ia  administered  in  cod-liver  oil,  but  is  also  avail- 
able in  pill  form,  or  it  may  be  dissolved  in  sweet  almond  oil^  or  alcohol 
diluted  with  glycerin. 

Lime  is  a  remedy  very  much  advocated  in  the  treatment  of  rickets, 
and  it  is  generally  given  in  combination  with  phosphoric  acid,  either  as 
powdered  y)hosphate  of  lime,  or  tlie  syrup  of  the  hypophosphites,  or 
syrup  of  the  lacto- phosphate.  Its  use  rests  rather  upon  a  theoretical 
than  an  empirical  basis,  and  one  is  apt  to  be  disappointed  in  its  working 
as  a  drug.     It  is,  however,  desirable  to  administer  lime  in  the  food  in 

iToeplUzftnd  Knsaowltz:  Cent.  f.  Chlr.,  1887,  No.  10. 
»Zeit.  f.  klio.  Med,  188;i,  vii.,  36. 
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some  way  during  convalescence;  but  th©  administration  of  lime  water 
seema  of  little  uso  unless  there  is  reason  to  believe  that  the  contents  of 
the  stomach  are  unduly  acid*  Parrish's  chemical  food  is  an  acceptable 
and  efficient  way  of  giving  lime. 

Cod-liver  oil  is  of  use  both  alone  and  in  connettion  with  other  trea^ 
ment.  One  method  of  administration  is  to  have  the  oil  nibbed  into  the 
Bgs  and  abdomen  each  night  with  the  warm  hand.  The  method  is  not 
Objectionable  if  the  oil  is  carefally  washed  off  in  the  morning. 

The  naa  of  wine  or  spirits  in  small  quantities  is  advisable  in  the  ease 
of  children  whose  general  condition  is  poor  and  whose  circulation  is 
feeble. 

Finally  one  finds  a  long  list  of  dmgs  which  are  advocated  by  various 
writers. 

The  complications  of  rickets  are  to  be  treated  much  as  if  they  were 
independent  affections, 

Hijtjkne  and  Creneral  Surround in^s, — Ehachitic  children  should  be 
bathed  daily,  preferably  in  salted  water,  and  rubbed  vigorously.  Warm 
woollen  clothing  should  be  worn  and  they  should  go  out  daily.  Espeeial 
cai-e  should  be  taken  to  keep  them  in  simny,  well- ventilated  rooms;  their 
meals  should  be  regular,  and  they  should  be  obliged  to  eat  slowly*  The 
bowels  should  be  watched  and  kept  regular  i  and  every  care  should  be 
paid  to  keeping  the  child^s  general  condition  as  good  as  possible  in  every 
way.  The  seashore  hospitals,  now  established  in  Italy,  France,  Ger- 
many, and  America,  provide,  with  proper  nursing,  air,  and  food^  the  best 
prophylactic  against  rickets*  In  some  of  the  large  cities  in  Italy,  insti- 
tutious  similar  to  those  in  America  known  as  "day  nurseries*'  have  been 
provided  for  the  daily  reception  and  treatment  of  rhachitic  children,  with 
proper  arrangements  for  bathing  and  fresh  air.  Marked  improvement  is 
reported  in  the  cases  treated  in  these  institutions. 

The  discussion  of  the  operative  and  mechanical  treatment  of  rickets 
will  be  taken  up  under  the  head  of  knock -knee  and  bow  legs. 

Osteomalacia. ^OsteoniSLlsLGia.  is  a  process  somewhat  similar  to  ricketa, 
also  occasioning  softening  of  the  bonesi  occurring  most  often  in  adults 
but  occasionally  in  children.  It  is  the  disease  at  one  time  spoken  of  as 
**  senile  rickets. " 

Of  the  cause  of  osteomalacia  nothing  definit.a  is  known.  It  occurs 
generally  in  women,  often  in  connection  with  pregnancy.  It  is  far  more 
frequent  in  certain  localities  than  in  others.  The  character  is  tic  change 
in  the  process  is  a  softening  of  the  bones  similar  to  that  in  rickets,  but 
the  pathological  condition  is  different.  There  is  absorption  of  lime  salts 
beginning  first  at  the  mednllary  cavity  and  proceeding  outward;  the 
epiphyses  are  not  notably  affected.  In  rickets,  it  will  be  remembered, 
the  chief  pathological  changes  occur  at  the  epiphyses.  In  osteomalacia 
the  medulla  resembles  that  in  infancy  in  gross  appemunce,  due  to  aa 
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infiltration  of  round  cells,  loss  of  fat,  and  a  hypersemia.  ^  By  the  con- 
tinuance of  the  absorptive  process  the  cortical  bone  becomes  spongy  and 
decalcitiedi  and  in  the  severest  cases  there  may  remain  little  bnt  marrow 
and  periosteum.^  Of  conraej  in  this  condition  the  bones  may  be  de- 
formed to  a  very  great  degree.  The  milder  forms  of  the  affection  arei, 
of  course,  much  more  common  than  these  extreme  grades.  Most  of  the 
pathologists  are  of  the  opinion  that  in  osteomalacia  the  layer  of  "osteoid 
tissue  '^  results  from  decalcitication,  while  in  ricketa  a  similar  layer  rep- 
resents a  new  growth  deficient  in  lime  salts.  The  periosteum  is  likely  to 
be  thickened  and  vascular. 

Spontaneous  fractures  may  occur  as  a  symptom  of  osteomalacia,  but 
other  causes  of  such  fractures  exist  in  the  condition  known  as  osteopsathy- 
rosis which  is  often  hereditary.  In  osteomalacia  when  such  fractures 
occur  union  may  occur  or  false  joints  may  be  the  result.  In  all  s}>onta- 
neoua  fractures  union  may  of  course  occur  at  a  vicious  angle. 

The  most  familiar  bony  deformity  in  osteomalacia  is  distortion  of  the 
pelvis,  the  leg  bones  may  bend  and  bow  legs  or  genu  valgum  may  \m 
found.  The  thorax  is  flattened  laterally  and  fractures  of  the  ribs  may 
occur.  The  changes  in  the  spine  have  been  alluded  to  in  Chapter  III. 
The  condition  of  osteomalacia  has  been  reported  in  children.^ 

A  treatment  proposed  and  carried  out  in  a  number  of  eases  consists 
in  the  removal  of  the  ovaries.  Phosphorus  is  said  to  be  of  much  value 
in  certain  cases. 


k»Ziegler:  "Path.  Armt.,"  vol.  ii. 
nVarren,  J,  C,  ;  *<8ui'g.  Pathology,"  p.  500. 

*Relm:  Jahrb.  1  Khde.,  1878,  xii.,  100,  and  mm,  xix.,  171:  Blegert:  Mtlnch. 
med.  Woch.,  xlv.,  NoTember  Ist,  1898;  Griffitha:  Tr.  Am.  A»8U.  Physiciajis,  18^], 
zi„  121. 
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CHAPTER  XTIII. 
KNOCK-KNEE  AND   BOW   LEGS. 

Knock'kDee.  —  Occurrence  aiid  etiolog>' .  —  Symptoms*^l>jagnofll8.  —  Prognosis. — 
Treatment, — Expectant.—  Mechanical— Operative.^ Bow  Legs. — C^cciHTeiice^- 
CausatioD. — Kymptonis. — Dlagnaaie,  —  Prognosia,  — Treatment.  —  ExpectAoL  -^ 
M  ech  an  ical .  ^  Oper  at  i  ve. 


Knuck-kkef, 

KHoek'kneef  or  geftu  vali^umy  is  the  name  applied  to  au  internal  angu- 
lar prominence  of  the  keee,  ia  which  the  bones  of  the  leg  form  an  ab- 
normal lateral  augle  with  the  bones  of  the  thigh,  and  this  angle  opens 
outward. 

This  condition  is  also  known  in  English  as  in*  knee;  in  Xiatin  as  genu 
introraum  j  in  German  as  Knickbein,  X-bein,  B^kerbein,  Ziegenbein^ 
Kniebohrer,  Knieng,  and  Schemmelbein ;  in  French  as  geuou  cagneux, 
geuou  en  dedans,  and  in  Italian  as  ginocchio  torto  alP  indentro. 

Occurrenre  and  Etiokifj^. — The  deformity  is  one  of  common  occur- 
rence, but  not  so  common  aa  bow  legs.  In  7,900  cases  of  surgic-al  dis- 
ease in  children  coming  to  the  Out- Patient  Department  of  the  Boston 
Children's  Hospital  there  were  only  218  cases  of  knock-knee,  while  there 
were  41*7  cases  of  bow  legs.  In  6,400  cases  of  surgical  disease  in  chil- 
dren treated  at  the  New  York  Orthopedic  Hospital  and  Dispensary 
there  were  270  cases  of  knock-knee  and  400  eases  of  bow  legs;  and  in 
general  this  relative  frequency  holds  good.  Both  deformities  affect  boys 
more  often  than  girls. 

Knock -knee  is  a  deformity  which  becomes  evident  in  early  childhood 
or  at  adolescence.  In  rare  cases  it  has  been  noted  at  birth,  but  it  appears 
for  the  most  part  shortly  after  the  children  learn  to  walk,  although  by 
no  means  is  its  apjiearauce  necessarily  delayed  until  that  time— for  the 
deformity  is  sometiiues  seen  in  infants  in  armaj  but  always  in  these 
cases  it  is  associated  with  general  rickets.  Its  regular  appeanmoSr 
then,  is  at  one  of  two  distinct  periods:  between  the  ages  of  two  and  four, 
or  between  the  ages  of  twelve  and  eighteen.  Exceptional  cases  occur  at 
any  age. 

Knock-knee  occurring  in  the  first  period  named  is  almost  always  as- 
sociated with  general  rickets,  and  no  obscurity  exists  aa  to  its  cause,  and 
this  ia  spoken  of  by  many  writers  as  genu  valgitm  rhackiticum^  to  distin- 
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Mentify  this  later  form  also  with  rickets,  as  by  Mikulicz  and  others,  who 
would  consider  it  a  local  rhachitic  prt>Gess,  a  form  of  *  latent  rickets.  *' 
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The  form  of  knock-knee  occurring  in  adolescence  especially  affects  per- 
eons  whose  occupation  compels  thetu  to  be  toost  of  the  time  in  a  standing 
position,  and,  as  a  rule,  those  affected  are  individuals  of  feeble  physique. 

Other  cases  of  knoek-knee  are  produced  as  a  late  result  of  muscular 
paralysis.  Fractures  about  the  joint  and  destructive  ostitis  are  dim 
causes  of  knoek-knee  in  exceptional  cases. 

How  these  pathological  factors  find  their  clinical  expression  in  id 
angular  deformity  of  the  knee  will  be  considered  in  the  following  section, 

3Ierhamcal  Production  of  Knock- hiee. — The  normally  formed  humu 
being  in  the  upright  position  staDds  with  a  certain  amount  of  knock-kxiee. 


n 


Fid.  50Q.— flev«i«   Ka<)rJ[-kDee,  wUb  omvtnt 
Wta.  49©.— Severe  KiK>cli-]mee.  BotaUoo  of  Tibia. 


The  femurs  form  an  angle  of  15^  with  each  other  and  sometimes  more, 
and  as  a  result  of  this  oblique  direction,  the  inner  condyle  of  the  femor 
must  be  longer  than  the  outer.  This  is  evident  from  a  glance  at  the 
figure.  This  excess  of  length  must  vary  with  the  width  of  the  pehnfl 
and  the  obliquity  of  the  femurs.  Clark  estimated  that  the  internal  con- 
dyle of  the  femur  was  normally  longer  than  the  external  by  a  quarter  of 
an  inch^  and  Holden  estimates  it  as  one-half  aa  inch  longer  under  noraial 
circmnstances. 

The  chief  cause  of  the  deformity  seems  to  be  a  static  one,  except  in 
those  earl  J  cases  due  to  rickets  in  which  weight  has  not  been  borne  upca 
the  feet.  Here  its  cause  lies  in  an  unequal  growth  of  the  epiphysis  of 
the  femur  or  in  a  bend  of  the  lower  part  of  the  shaft  of  the  femur  or  th« 
upper  part  of  the  tibia  produced  by  great  softness  of  the  bone  and  tnua- 
cular  action  pulling  upon  the  bone  and  causing  it  to  cuTYe. 

When  a  normally  formed  person  stands  erect  with  the  heels  together, 
if  a  plumb  line  he  dropped  from  the  head  of  the  femur  it  will  be 
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to  fall  outside  of  the  centre  of  the  kiiee-joiDt ;  and  this  will  happen  to  a 
greater  e:£teot  in  tlie  female  than  in  the  male. 

It  id  therefore  evident  that  the  external  condyle  of  the  femur  and 
the  corresponding  facet  of  the  tibia  transmit  more  body  weight  than  do 
the  corresponding  internal  articular  surfaces,  because  the  centre  of  grav- 
ity lies  outside  of  the  centre  of  the  joint. 

To  maintain  an  erect  position  with  the  feet  together  requires,  there- 

Ire,  muscular  action.     If  the  standing  position  is  to  be  maintained  for  a 
long  time,  or  for  a  short 


Fio-  6t)h— Rhactitte  KnoeJc-lmee. 


Fio.  see.  -  SUght  Knoct-knee  (Cttof- 
I J  on  Left)  Willi  FiBt-fcKJt. 


keeping  the  knee  extended  and  separating  and  everting  the  feet.  It  is 
the  attitude  assumed  by  childreo  learning  to  walk  and  by  tired  adults. 
In  this  way  the  weight  cornea  upon  the  knee-joint  laterally,  and  muscular 
effort  is  not  needed  to  keep  the  joint  rigid  in  the  lateral  plane  j  for  that 
is  accomplished  by  the  ligaments.  This  attitude  is  often  spoken  of  as 
"the  attitude  of  rest.'' 

From  this  position  more  weight  than  before  is  transmitted  through 
the  external  condyle,  and  less  through  the  internal  one.  If  angular  de- 
formity takes  place,  finally  all  the  weight  is  transmitted  through  the 
external  condyle. 
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time  in  the  case  of  chil- 
dren or  feebly  developed 
adults,  the  instinctive 
disposition  is  to  substi- 
t  u  t  e  ligamentous  for 
muscular  support  This 
can  be   accomplished  by 
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Two  resulta  may  f oDow  from  this :   stretcliing  of  the  internal  lat! 
ligament  and  atrophy  of  the  external  condyle* 

The  stretching  of  ligaments  when  subject  to  undue  tension  is 
familiar  a  pathological  inocesa  to  require  comment.  The  atrophy  of  bone 
which  is  subjected  to  pressure  and  strain  has  been  established  clearly 
enough  by  Arbuthnot  Lane, ' 

These  factors  tend,  then,  to  produce  and  increase  angular  deformity 
at  the  knee.  As  the  externa!  condyle  shrinks  and  the  ligament  lengthen^ 
the  angle  between  the  bones  of  the  thigh  and  the  bones  of  the  leg  in- 
creaseSj  and  with  each  increase  the  botly  weight  acquires  better  lereiage 
anil  more  power  to  do  harm  to  the  yielding  joint. 

Although  the  mechanical  forces  Just  alluded  to  are  competent  to  pro- 
duce severe  knock -knee,  the  presence  of  rickets  makes  the  oonditioQ 
much  worse,  for  it  not  only  softens  the  bones,  but  relaxes  the  ligamenti 
and  weakens  the  muscles.  It  is  easy  to  see,  therefore,  how  much  thi 
process  would  aid  in  producing  the  deformity  of  knock-knee,  not  only  al 
the  joint,  but  in  the  femur  and  the  tibia,  by  allowing  their  shafts  to  beud 
above  and  below  the  joint,  and  so  making  the  deformity  excesaive. 

Flat-foot  ordinarily  coexists.     Sometimes  it  must  stand  in  a  cansatirt^ 
relation  to  knock -knee;   sometimes  it  is  more  the  result  than  the  canse^ 
But  commonly  they  are  both  the  results  of  the  same  faulty  attittide,  M- 
sumed  as  a  result  of  muscular  fatigue  and  weakness.     Flat-foot  ia  more 
easily  produced  than  knock -knee,  and  is  much  more  common. 

It  is  proi>er  to  recognize  the  class  of  cases  when  the  femur  18  appax* 
ently  normal,  but  the  articulating  surfaces  on  the  head  of  the  tibia  ait 
oblique.  This  is  considered  as  the  common  cause  of  the  deformity  by 
some  writers. 

In  still  a  third  class  of  cases  the  deforoiity  is  due  not  so  much  to 
primarj-  joint  obliquity  as  to  a  bend  in  the  diaphysis  of  the  femur  or^jhe 
tibia  "just  above  or  just  below  the  joint.* 

There  are,  then,  three  lx>ny  deformities  likely  to  be  found  in 
of  knock-knee,  viz. : 

(a)  Difference  in  the  size  of  the  conuyles  of  the  femur. 

(b)  Inequality  in  the  articular  facets  of  the  tibia. 

(c)  Bending  of  the  diaphyses  of  the  bones  above  or  below  the  joint* 
In  severe  cases  the  tibia  is  found  to  be  rotated  outward. 

The  internal  ligaments  are  hypertrophied,  and  the  muscles  and  ten- 
dons on  the  inner  aspect  of  the  leg  are,  of  coui-se,  stretched.  The  patella 
lies  farther  outside  than  it  should  do.  In  some  it  may  be  seen  that  the 
outward  rotation  of  the  tibia  is  so  marked  that  a  sort  of  compensatory 
Inversion  of  the  feet  has  been  acquired  almost  to  the  condition  of  Tanii 
to  aid  in  keeping  balanced. 

»Lane;  Giiy'a  Hoep.  Rep.,  vol.  xxviil.      *APCh,  f.  kliu.  Chir.»  I870»  xrllU 


Fio.  604.-Same  nilld  RtaiMtliig  "at  AttentiOD.*^ 


thej  have  kuoek-knee,  and  sometimes  pain  and  sensitiveness  are  com- 
plained of  over  the  iuteriial  lateral  ligament  of  the  knee;  as  a  rule  those 
with  knock-knee  are  clumsy  and  have  a  poor  sens©  of  balance.  But  this 
is  not  commonly  noticed.  In  youog  children  with  knock-knee  and  active 
rickets  locomotion  is  generally  difficult,  while  in  adult  eases  there  is  less 
difficulty  in  walking,  even  in  severe  cases,  than  would  be  expected  from 
the  degree  of  the  deformity. 

In  the  standing  position  it  is  noticed  that  the  knees  are  imduly  promi- 
nent on  the  inside  aspect  of  the  leg,  and  that  the  tibiae  diverge  bo  that 
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the  feet  are,  perhaps,  only  a  few  inches  apart,  or  again,  in  severe  CAaes,  i 
considerable  distance.     In  cases  in  which  the  angixlar  deformity  ia  ' 
great,  the  patients  tind  the  easiest  position  for  standing  is  with  one  knee 
behind  the  other,  so  that  in  this  way  the  feet  may  l>e  brought  together. 

If  the  child  stands  with  the  feet  together  one  knee  is  generally  a 
little  hyperex tended  and  the  other  slightly  flexed  so  that  they  apx>ar- 
ently  come  tt^gether. 

Hyperextension  of  one  or  both  knees  aiid  outward  rotation  of  the 
tiliia  are  common  accompaniments  of  knock -knee. 

The  gait  of  a  patient  with  double  knock -knee  is  distinctive.  Inas- 
mnch  as  the  knees  overlap  when  the  feet  are  together,  some  means  mnst 
be  adopted,  on  the  patient's  part,  to  prevent  the  knees  from  knocking 


i 
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Fj».  fioa.— iDetiuallty  of  ttw  Coodylei.  ihowit  in 
In  &  Case  of  aerere  Knock-knee. 


against  each  other  as  he  carries  one  leg  forward  past  the  other  in  wa 

ing*  If  he  walked  naturally,  the  knee  that  was  behind  would  hit  against 
the  front  knee  and  stop  progression.  This  can  be  avoided  by  throwing 
his  body  to  one  side  while  he  al>diicts  the  opposite  leg,  and  so  e-arries 
it  past  the  stationary  leg  without  knocking  the  knees  together.  This 
must  be  repeated  at  each  step,  so  that  the  gait  is  a  rolling  one,  consisting 
of  a  series  of  slight  lurches,  which  are,  however,  not  nearly  so  marked 
as  in  bow*iegs  or  congenital  dislocation  of  the  hip;  while  what  is 
particularly  noticeable  is  the  outward  throw  of  the  leg  when  it  is  being 
brouglit  forward* 

The  gait  is,  moreover,  slightly  modified  liy  the  fact  that  in  severe 
cases  the  thighs  and  consequently  the  knees  are  slightly  flexed.     **Toe-^ 
ing  in"  is  common,  even  in  the  slighter  grades*  ^1 

When  the  deformity  is  unilateral,  the  limp  is  much  less  marked.  The 
affection  of  the  gait  is  generally  very  slight  in  these  cases*  Lateral  cur- 
vature is  sometimes  induced  by  the  unilateral  deformity,  especially  as 


Wt&.  fiOr.-flhowteg  DliacipeaniMie  of  Deioniitty  when  Km*  It  Flojusd. 


oouise,  increased  when  weight  ia  put  upon  the  affi^tetl  leg^  ao  that  in 
walking  and  standiiig  it  reaches  its  maximum. 

The  angular  deformity  disappears  when  the  knee  la  tiexed  to  a  right 
Langla^  except  in  cases  in  which  the  chief  twist  is  in  tha  tibia.     But  if  the 
^knee  be  flexed  while  the  hip-joint  is  still  extended,  the  deformity  does 
not  entirely  disappear,  though  it  is  very  much  diminishtnL 

The  practical  point  is,  that  as  the  deformity  is  most  severe  when  the 
leg  is  in  the  extended  position,  all  mechanical  treatment  applied  to  the 
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correction  of  knock-koee  imist  be  to  the  fully  extended  leg,  for  when 
apparatus  allows  the  knee  to  flex,  it  is  imperfect,  and  loses  a  part  of  its 
efficiency.  When  the  leg  is  fully  flexed  the  inequality  in  the  length  of 
the  condyles  is  most  evident,  as  seen  in  outline  from  the  anterior  surface 
of  the  thigh.  This  may  be  registered  by  shaping  a  lead  strip  to  the 
lower  surface  of  the  femur  when  the  knee  is  fully  flexed,  and  drawing 
an  outline  on  paper  from  the  lead  strip,  which  should  be  stiff  enougk  to 
keep  its  shape  (see  Figs.  50G  and  508), 

Secoitdanj  iJeformities. — Beside  lateral  curvature  and  flat-foot  there 
is  seen  at  times  a  condition  of  the  foot  approaching  vaxus  in  certain  ad- 
vanced cases  of  knock-knee  in  which 
the  deformity  is  severe  and  a  con- 
tinual effort  is  made  to  invert  the 
feet  and  so  bring  the  support  nearer 
the  centre  of  the  body.  By  this 
means  a  permanent  inversion  of  the 
front  part  of  the  foot  may  be  ac- 
quired (see  Fig.  519), 

Occasionally  one  sees  a  combi- 
nation of  knock-knee  and  bow  legs 
in  the  same  subject.  ^  ^  . 
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Fr^i  fiOB.— Tracing  of  C'am  of   Koock-kDM  with 
OuUine  of  Coiuljrliii. 


Fio.  GOO.— OUM9   of  KDOck-knMk  fSbm 
tiMs  Tmclnga  of  the  Ijos^  at  ta  lolaral  <ii_ 
Y«8n  with  QO  Tr»£iD«iit. 


Measurenient  of  the  Defarvtity, — The  simplest  and  most  ret 
method  of  registration  is  to  have  the  patient  sit  upon  a  sheet  of  brown 
paper  with  the  legs  extended  and  the  feet  pointing  upward;  and  tV^^! 
with  a  pencil  held  |>erpendicular!y  to  the  paper,  to  trace  the  outlun  >  t 
the  legs.  Ko  other  method  can  give  so  accurate  an  idea  of  the  degree 
and  character  of  the  deformity  present^  or  can  afford  so  delicate  a  means 
of  watching  and  recording  the  progress  of  the  case. 

Diagnosis, — The  diagnostic  points  which  mark  the  affection  known  ai 
knock -knee  are  an  inward  angular  deformity  at  the  knee  which  disap- 
pears on  flexion  of  the  leg  uix^n  the  thigh.     There  is  also  in  the  latter 


KNOCK-KIfEE   AND    BOW    LEQS* 


555 


position  to  be  noted  a  relative  promiuence  of  the  internal  condyle  of  the 
femur  in  nearly  all  cases. 

In  children  the  large  proportion  of  all  cases  are  rhachitio  and  static, 
while  ill  adults  the  purely  static  cause  meat  be  assigned.  It  is  not  in 
general  justifiable  to  assume  rickets  as  the  cause  of  koock-knee  in  cases 
in  which  there  are  no  distinctive  signs  of  rickets. 

Paralytic  knock-knee  occurs  only  in  severe  grades  of  paralysis.  Its 
diagnosia  is  evident  from  the  wasted  and  contracted  condition  of  the 
-paralyzed  limb. 

Knock-knee  from  destructive  disease  of  the  knee-joint  ia  a  result  of 
severe  tumor  albus  and  not  of  the  lighter  grades. 

Traumatic  knock-knee  is  of  two  kinds:  (a)  Resulting  from  oste- 
otomy for  genu  varum  and  over-correction  of  the  deformity ;  (b)  re- 
anlting  from  fractures  of  the  condyles  of  the  femur  or  of  the  articular 
facets  of  the  tibia,  which  are  liable  to  cause  lateral  malposition  of 
the  knee. 

Prognosis,  — In  severe  cases  it  is  evident  that  so  much  harm  has  been 
done  already,  and  the  bones  have  come  into  such  faulty  apposition,  that 
spontaneous  improvement  is  not  to  be  expected.  Children  with  a  slight 
degree  of  knock-knee  which  is  not  progressive  will  probably  outgrow  it 
without  any  treatment  if  in  vigorous  health,  But  if  the  deformity  is 
moderate  or  severe,  the  chances  are  strong  that  the  affection  will  remain 
stationary  or  more  probably  will  become  worse  as  time  goes  on,  unless 
active  treatment  is  begun. 

Treatment, — ^  The  treatment  of  knock -knee  falls  into  three  divisions ; 
(L)   Expectant j  (II.)  Mechanical;   (III.)  Operative. 

L  The  expectant  method  of  treatment  relies  upon  nature's  efforts  to 
repair  the  deformity ;  efforts  which  are  aided  on  the  part  of  the  surgeon 
by  keepuig  the  child  off  of  its  feet  to  a  greater  or  less  extent,  and  by 
Gonfltitutional  treatment  and  by  massage*  In  mild  cases  there  is  a  ten* 
dency  to  outgrow  the  deformity,  but  this  tendency  is  at  a  great  disad- 
vantage mechanically  J  nor  is  it  a  safe  proceeding  to  wait  for  this  sponta- 
neous cure  in  any  marked  case  of  knock-knee.  The  difficult  question  in 
the  whole  matter  is  to  decide  which  eases  can  be  left  to  themselves — a 
question  which  cannot  be  answered  categorically. 

An  argument  for  the  spontaneous  outgrowth  of  knock-knee  is  found 
by  some  writers  in  the  rarity  of  adult  cages  which  present  themselves  at 
clinics.  Gibney*  observed  in  six  years  -76  cases  of  genu  valgum  at  the 
Hospital  for  the  Ruptured  and  Crippled;  and  2b^  were  in  children  below 
fourteen  years  of  age.  This  scarcity  of  eases  in  older  persons  is  noted 
in  all  hospital  clinics,  hut  it  is  not  altogether  a  trustworthy  obserration 
upon  which  to  depend,  because  the  class  of  adults  who  would  be  likely 
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to  come  to  such  clinics  would  attach  but  little  importance  to  a  deformtf 
which  practically  caused  them  no  inconvenience. 

Whitman^  attacked  the  same  question  from  a  slightly  different 
standpoint  by  counting  the  proportion  of  persons  with  knock-knee  among 
adult  males,  taken  conaecutively  as  he  met  them  in  the  streets  of  Boston^ 
In  2^000  adult  males  he  observed  32  cases  of  knock-knee,  and  although 
it  ia  impossible  to  state  even  approximately  the  proportion  of  knock-knee 
children,  he  calls  attention  to  the  fact  that  it  is  not  likely  to  be  larger 
than  this.     From  his  observations,  therefore,  he  would  conclude  that  ther^ 
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was  not  a  very  great  tendency  in  children  to  ontgrow  this  deform! tr* 
Koble  Smith,  several  years  ago,  reached  practically  the  same  conclusioHf 
making  observation  upon  adults  among  the  English  artisan  class. 

It  is  said*  that  the  tendency  of  slight  knock-knee  ia  very  strong 
toward  recovery  if  the  body  weight  is  taken  off  of  the  affected  joint.  It 
may  be  remarked  that  no  treatment  is  harder  to  carry  out  practically  than 
this. 

When  the  expectant  method  is  cho^n  in  rhachitio  knock -knee,  the 
child  should  at  once  be  put  upon  the  constitutional  treatment  for  rickets. 
If  the  knock-knee  is  merely  the  outcome  of  a  feeble  general  condition, 
the  patient  should  be  most  carefully  looked  after  id  the  matter  of  hygiene, 
and  ttmic  treatment  and  gymnastics  should  be  given,  the  aim  of  which 
should  be  to  strengthen  the  leg  muscles.  As  much  as  possible  the  pa- 
tient should  be  kept  off  of  the  feet,  and  a  change  to  country  air  is  capable 
of  effecting  great  local  improvement  in  feeble  children. 

The  legs  should  be  rubbed  and  manipulated  each  night.     The  nibbing 
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should  be  the  same  as  that  desoribed  uttder  infantile  paralysis,  and  the 
manipulation,  in  casea  of  knock* knee,  should  be  directed  to  the  gentle 
correction  of  the  deformity  by  repeated  mild  manual  pressure.  With 
one  hand  the  manipulator  prases  the  kne©  outward  while  with  the  other 
he  presses  the  lower  end  of  the  tibia  inward.  Even  with  a  very  slight 
degree  of  force  a  certain  yielding  can  be  felt  in  the  direction  of  improve- 
ment^ and  then  the  pressure  should  be  relaxed  and  the  limb  allowed  to 
resume  its  first  position.  This  manipulation  should  be  repeated  many 
times,  continuing  each  pressure  only  a  few 
seconds.  Nor  should  it  ever  be  done  forcibly 
or  long  enough  to  make  tho  child  cry.  This 
manipulation  faithfully  carried  out  is  an  im- 
portant adjuvant,  not  only  of  expectant  but 
of  mechanical  treatment. 

But  little  harm  is  done  in  applying  splints 
to  a  child  who  might  possibly  improve  with- 
out them,  but  a  great  deal  of  harm  may  be 
done  by  allowing  the  deformity  to  increase 
because  splints  are  not  applied.  In  no  case 
should  expectant  treatment  be  considered 
when  the  child  is  not  under  sufficiently  close 
observation  to  be  seen  every  few  weeks,  and 
to  have  tracings  taken  to  determine  whether 
the  deformity  is  improving  or  is  stationary. 

II.  Mechanical  Treatment,  —  Treatment 
by  apparatus  aims  at  the  gradual  correc- 
tion of  the  deformity,  commonly  by  making 
counter* pressure  against  the  internal  condyle 
to  prevent  the  further  giving  way  of  the  knee 
and  to  pull  it  outward  to  a  fixed  point  fur- 
nished by  an  outside  upright.  Upon  this 
principle  all  modern  apparatus  is  constructed. 

Another  method  which  partakes  largely 
of  the  expectant  plan  ia  one  spoken  of   by 

Rushton  Parker,  which  the  writers  have  tried  experimentally.  It 
is  baaed  upon  the  interdependence  of  flat-foot  and  knock-knee,  which 
suggests  the  treatment  of  knock -knee  by  correcting  the  flat-foot,  either 
by  the  device  of  Mr,  Thomas,  who  raises  the  inner  side  of  the  foot 
by  sloping  off  the  sole  of  the  boot  toward  the  outer  side,  or  by  some 
of  the  various  forms  of  sole  plate  which  elevate  the  arch  of  the  foot, 
and  BO  induce  a  more  correct  position  in  standing.  Practically  it  is 
possible  to  improve  the  condition  of  flat-foot  very  much  while  the  knock- 
knee  becomes  worse  or  remains  stationary.  The  plan  of  treatment  is  not 
one  which  can  be  relied  upon* 
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In  children  in  whom  the  change  known  as  ebumation  has  succeeded 
rickets,  the  bones  are  so  hard  and  uDyieldiug  that  it  is  almost  hopeless, 
by  means  of  such  mild  traction  as  can  be  exerted,  to  pull  the  knee  baek 
into  place.  Whether  or  not  this  ebnrnation  is  present  is  often  a  difficult 
matter  to  decide,  and  one  is  obliged  to  depend  upon  the  age  of  the  child 
and  the  resistance  offered  by  the  bones  on  mannal  pressure.  In  general 
terms,  it  is  not  probable  that  mechanical  treatment  will  l>e  of  use  after 
the  age  of  four  years  has  been  reached  except  in  slight  cases ;  nor  is  os- 
teotomy or  osteoclasis  likely  to  be  considered  before  that  time.       Uii* 
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der  this  age  in  moderate  degrees  of  deformity  the  outlook  is  go<xl  with 
mechanical  treatment,  and  the  younger  the  patient  the  better  the  outlook* 

The  aim  of  mechanical  treatment  ia  to  cause  atrophy  of  the  internal 
oondyle,  with  overgrowth  of  the  external  one,  so  that  the  plane  of  the 
knee-joint  may  once  more  become  normal.  Simply  to  stretch  the  exter^ 
nal  lateral  ligaments,  without  altering  the  relation  of  the  condyles,  would 
result  in  a  laterally  movable  joint. 

Former  orthopedic  methods  are  exemplified  by  methods  of  recum- 
bency, a  method  which  has  practically  become  obsolete. 

In  the  ambulatory  treatment  of  the  affection  the  form  figured  has 
been  in  use  for  some  years  at  the  Children's  Hospital,  and  has  proved 
itself  efficient  in  practical  use.  It  is  a  light  steel  rod  attached  below 
to  a  steel  sole  plate  and  jointed  at  the  ankle.  It  runs  up  the  outside  of 
the  leg  as  far  as  the  trochanter,  and  then  the  rod  is  bent  backward  and 
upward,  as  the  figure  shows,  to  He  against  the  upper  part  of  the  buttock 
and  to  serve  as  an  arm  by  which  the  legs  can  be  everted  if  the  child  toes 
in  in  walking.  Or  the  shaft  may  be  carried  up  to  the  trochanter  and 
finished  in  a  curved  horizontal  arm  following  the  ilium,  with  a  joint 
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opposite  the  hip.     The  knee  is  drawn  upon  by  a  square  leather  pad, 
pulling  from  the  shaft  opposite  the  knee.     The  upper  ©uds  of   the  ap- 
paratus should  be  buckled  tc^gether  posteriorly  by  two  straps,  one  con- 
necting the  tips  of  the  posterior  arms,  and  flometiines  another  may  be 
rjeeded  running  across  the  lower  ab- 
domen^ connecting  the  shafts;    by 
lengthening  and   shortening   these 
straps    it  13   evident  that  any  de- 
sired degree  of  inversion  or  eversion 
of  the  feet  may  be  produced*    Often 
the  posterior  strap  alone  is  ail  that 
is  needed. 
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A  cheaper  and  simpler  apparatus  is  mentioned  by  Noble  Bmith,  ood^ 
sisting  of  two  straight  outeide  wooden  splints,  atta^rhed  togetljer  at  the 
top  by  a  band  to  encircle  the  posterior  half  of  the  i>elviii,  and  below 
strapped  to  the  ankles  by  a  broad  piece  of  webbing.  They  ma  down  the 
outside  of  the  legs  and  the  knees  are  pulled  out  to  them. 

There  is  no  advantage  in  carrying  the  outaide  uprights  to  a  rigid 
waist  band  as  is  done  sometimes. 

In  the  older  methods  of  treatment,  long  continued,  with  recumbency 
in  bed,  successful  cures  have  been  reported  in  patients  much  older  iliaa 


560 


ORTHOPEDIC   SraOERY, 


would  be  f^ubjected  to  mechanical  treatment  in  the  practice  ot  mc 
orthopedic  surgeons. 

HI.  Opemtlte  Treatment, — The  modern  operative  treatment  of  knocka^V 
knee  is  comprised  under  the  simple  operations  of  osteotomy  and  ostec^^^ 
clasiB.  Division  of  the  outer  ligaments  and  tendons  of  the  knee  m  ^  j 
Delore's  redressement  forc4  belong  to  the  surgery  of  the  past. 

(htrofotfit/.^The  operation  consists  in  the  division  of  part  of  the  Wtiu^      ^ 


by  the  chisel,  and  the  completion  of  the  procedure  by  fracture  of  t1 
partly  divided  bone. 

The  operations  all  have  much  the  same  aim  and  dilfer  only  in  detaiJS; 
their  object  is  one  of  these  three  things ; 

(1)  Separation  of  the  internal  condyle  and  its  displacement  upward. 

(2)  Section  of  the  upper  end  of  the  tibia  and  perhaps  the  fibula. 

(3)  Section  of  the  femur  above  the  condyles. 

The  operation  of  osteotomy  performed  with  antiseptic  precautions  is 
not  one  which  is  attended  with  any  special  risk.  Macewen,  in  1884,  had 
done  osteotomy  for  genu  valgum  820  times, '  with  5  deaths ;  and  in  no  case 
was  death  to  be  considerd  as  directly  traceable  to  the  operation — the 
patients  dying  of  pneumonia,  measles,  etc.  Collecting  the  cases  of 
other  British  surgeons  he  had,  with  bis  own  820,  i,384  cases  of  knock- 
knee  operated  upon  by  his  method,  with  3  deaths  due  to  operatiaOy 
2  of  which  were  caused  by  septicaemia  and  the  cause  of  the  third  is  not 
stated. 

Accidents  from  carefully  performed  osteotomy  have,  however,  been 
reported,  Howard  Marsh '  wounded  the  anastomotica  magna  artery  in 
performing  Macewen's  operation^  and  a  few  days  later  was  obliged  to  cut 
down  on  it  and  tie  it.  McGill '  reported  a  case  in  wliich  the  popliteal 
artery  was  divided  and  had  to  be  ligatured,  Oibney*  reported  a  ease  ol 
severe  hemorrhage  from  the  bone  and  speaks  of  it  as  the  only  severe  hem- 
orrhage that  be  has  ever  seen  from  the  operation.  He  also  meotioDB 
another  case  of  which  he  knew,  in  winch  the  anastomotdca  artery  was 
wounded*  Fatal  bleeding  has  resulted  from  the  operation, '  and  Langton* 
reports  death  after  amputation  of  the  thigh  on  account  of  gangrene,  con- 
sequent upon  ligation  of  the  popliteal  artery  which  had  been  punctured 
by  a  sharp  siiicule  of  i>ooe  projecting  from  the  lower  fragment. 

The  external  peroneal  nerve  has  been  divided,  and  doubtless  a  number 
of  accidents  whieh  have  occurred  have  never  been  reported;  but  the 
writers  in  a  large  number  of  cases  in  their  own  experience  and  that  of 


•Macewen:  Tj^tirH,  September  27tb»  18S4. 
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tKeir  eoUeaguea,  have  known  of  tui  accident  in  tlit*  perfonnaiice  of  Mac- 
eiveii*8  osteotomy. 

In  625  operatiuiis  by  rJgstuii^s  metliocl  thert:*  weie  13  hemorrhages 
of  oonsitlerable  severity,  while  in  580 
osteotomies  done  by  Mat^eweiTn  luethod 
tliere  were  only  li  cases  of  such  bleeding/ 
Macewen  says  that  hemorrhage  which 
occurs  in  the  perff>rniani'e  of  tlie  opera- 
te ion  as  described  by  liim  is  due  i'O  one 
^f  the  following  mistakes:  the  use  of 
"too  brojid  an  instrnnieut;  not  rutting 
t^he  posterior  part  of  the  bone  with  the 
obisel  pointed  forward  and  out  warily  but 
allowing  the  chisel  to  )Miint  biu-kward; 
liolding  the  osteot^iuie  loosely  and  letting 

it  s1t|i  during  the  cuttmg* 

The  osteotome  should  be  marked  on 

«)ne    side   of  the   blade   with   lines  one- 

<iuarter  ^*f  an  inch  apart  to  show  how 

cJeeply  the  edge  lia^j  penetrated.      It   ia 

Tery   convenient   to   have   two  lu'eadths 

of  osteotome,  one  three-eighths  of  an  hich  wide,  the  other  five-eighths 

or  three-quarters  of  an  inrh  wirle.      They  should   be  about  six    inehes 

I  long i    but  if  only  one  width   is  jiraeticable  it  ahouht   be  half  an  inch 
wide.' 
The  operatiiui  of  JIacewen  lias  su{>erseded  all  other  operations  for  the 
(.'orrection  of  knock-knt-e. 

Macewen's  operation  is  performed  as  follows:    the  patient's  leg  ii 
rendered  aseptic  j    the  patient  lies  on  his  si<le  witli  the  leg  extended,  the 

I  outer  side  of  the  knee  resting  on  a  sandd>ag.  The  skin  and  underlying 
tissues  ai-e  then  divided  with  a  kijife  over  the  |>oint  of  division  of  the 
bone,  or,  what  is  luore  simple,  the  t-hisel  is  driven  through  the  sound 
skin  into  the  bone  without  any  incision.  Tliis  diminishes  the  bleeding 
and  simplities  the  operation.     The  use  of  an  Esmarch  1*andage  is  luiuet!- 

Iessary. 
The  jx>int  selected  for  operation  is  at  tlie  inner  side  uf  the  thigh,  half 
an  inch  above  the  aliductor  tul^ercle  of  the  femur.     The  osteotome  is 
driven  into  the  bone  with  the  blade  at  right  angles  t«  the  long  axis  of 

■  the  femur,  and  by  successive  lilows  with  the  mallet  the  operator  cuts 
nearly  through  the  whole  thickness  of  the  bone.  The  osteotome  is  likely 
to  liecome  wedged  very  firmly  unless  the  precaution  is  taken  to  move  the 
handle  of  the  chisel  laterally  after  each  blow.     In  this  way  alone  can  one 
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cut  from  the  front  to  the  back  of  the  bone,  for  driving  the  chisel  st 
through  in  one  line  accomplishes  but  little^  When  the  chisel  has  disap* 
peared  to  a  depth  indicating  that  three-quarters  of  the  bone  has  been 
divided^  it  shouhl  be  withdrawn  and  an  attempt  made  to  fracture  the 
thigh  by  gentle  bending.  If  this  caum^t  be  done,  the  osteotome  should 
cut  further,  for  the  common  mistiike  is  a  failure  to  divide  the  anterior  and 
posterior  borders  of  the  femur* 

When  the  bone  has  broken,  manipulation  should  be  avoided  except  to 
put  the  leg  in  a  corrected  position,  and,  after  an  aseptic  dressing  has  been 
appliedi  a  plaster-of-Faris  bandage  should  be  put  on  to  hold  the  leg  in  a 
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corrected  position.  SHght  pain,  if  any,  follows  the  operation  and  there 
should  be  no  fever»  No  change  of  dressing  is  needed ;  the  plaster  may 
be  removed  in  three  or  four  weeks,  and  in  six  weeks  or  less  the  xtatient 
allowed  to  stand  on  the  limbs. 

Halin,  iu  an  article  on  the  treatment  of  genu  varum  and  valgum,  ad- 
vocates  the  performance  of  osteotomy  on  the  outer  as  well  as  on  the  inner 
side  of  the  leg  j  in  this  way  he  thinks  that  he  obtains  greater  precision  in 
the  location  of  the  fracture  than  in  chiselling  the  outer  side  of  the  femur 
alone/ 

The  corrected  position  of  the  bone  is  equally  good  whether  the  UM* 
sion  is  made  on  the  outer  or  the  inner  side  of  the  shaft. 

The  result  of  osteotomy  at  the  poiut  of  division  of  thfi  bone  was 
shown  in  a  specimen  described  by  Dr.  A*  T*  Cabot*  some  years  ago.     He 

» Berliner  Kliiiik  f.  10.  April,  Um. 

*  Boston  Med.  and  Surg.  Journal,  Febniary  Kith,  1883,  p.  154. 
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bad  performed  a  Macewea  operation  and  the  cbiM  died  in  six  weeks  of 
typhoid  fever.  On  the  outer  side  of  the  lx>ne  the  line  of  the  shaft  was 
well  preserved;  but  on  the  inner  side  the  compact  wall  of  the  shaft  had 
been  driven  down  into  the  cancellated  tissue.  In  the  centre  the  lower 
fragment  was  impacted  into  the  upper,  which  locking,  of  course,  resulted 
in  great  firmness.  There  was  but  slight  callus  formation  and  only  a  thin 
layer  of  bone  under  the  periosteum 
on  the  outer  side. 

Mace  wen*  8  operation  is  easier 
to  perform  than  any  other  and  is 
applicvable  to  nearly  all  cases;  it 
is  so  far  removed  from  the  joint 
that  one  avoids  injury  to  ligaments 
and  synovial  membrane,  and  yet 
the  line  of  section  is  near  enough 
to  the  point  of  abnormal  deviation 
t^  enable  the  deformity  to  be  cor* 
reeted  by  straighteniug  the  limb. 

The  chief  operation  upon  the 
condyles  is  Ogston's. 

In  the  performance  of  Ogston's 
operation,  a  koifej  wkich  is  small 
and  sharp-pointed,  is  entered  about 
two  inches  above  the  adductor  tu- 
bercle of  the  femur,  exactly  in  the 
middle  of  the  inner  surface  of  the 
thigh,  and  is  then  passed  down- 
ward and  outward  across  the  front 
of  the  coudyles  until  the  point 
reaches  the  groove  between  the 
condyles,  which  i^  of  course,  with- 
in the  cavity  of  the  joint.  The 
knife     is    then    withdrawn,   being 

made  to  cut  down  to  the  bone  on  its  way  out.  A  narrow-pointed  saw  is 
then  introduced  through  the  incision  and  passed  down  under  the  patella 
until  its  point  can  be  felt  in  the  interoondyloid  groove.  The  bone  is 
sawed  nearly  through  with  short  quick  strokes  until  the  posterior  surface 
of  the  bone  is  nearly  reached.  The  saw  is  then  taken  out  and  the  limb 
straightened.  An  osteotome  may  be  used  instead  of  a  saw.  Except  for 
very  severe  cases  this  operation  has  been  superseded  by  Maeewen's. 

Thiersch '  raised  a  formidable  objection  to  Ogston's  operatiosi  which 
applies  eqnally  well  to  all  similar  procedures.     He  called  attention  to 


Fie.  511^.— 8ef«e  Knoek-kiiee,   •hrywlnff    trng^ 
v^a^^  Mm  loterakiQ  of  ttie  FeeL 


■LoDdoti  Ifed.  Rec.,  Jime  ^5rtl^  1878. 


Pia.630.-PosUlim  of  I'ntieiit  with  ii<-vere  Kn<ock- 
kiif*!'  iBii  VViilkkriiir. 


Fici.  Sai.-giiine  f  iue  HfU-r  Miuseifvii^  ( 


At  the  BoatoB  Children's  Hospital  the  Mace  wen  operation  is  n** — '^^ 
performed  to  the  exchision  of  almost  every  other. 

(Xiteoelasis. — The  forcible  fracture  of  lioue  by  iastrumeiital  or  nil 


'  Poore :  "OBteotomy  and  Osteocla«U,"  New  York,  1884.  j>.  100 ;  C,  T.  Poonp  — .., 
otlu^rs;  N.  Y.  Med.  Record,  August  ISth,  1881;  Little:  ^*Iii-Kiiee,"  hongtnua  ««* 
Green,  London. 
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iial  nieaws  in  kuock-knee  is  decidedly  inferior  to  osteotomy,  inaarauch 
as  it  lacks  the  precision  of  that  method  j  more  splintering  occurs,  and 
rupture  of  the  external  ligaments  and  epiphyseal  separation  are  apt  to 

I  occur,  as  in  redressement  forc^.  It  is,  therefore,  better  to  limit  the  uae 
of  osteoclasis  to  the  correction  of  bow  legs,  where  the  instrumental  or 
manual  force  can  be  applied  to  the  shaft  of  a  long  Vione. 

The  Collin  osteoclast,  however,  breaks  the  bones  with  such  precision 
that  osteocltisis  for  genu  valgum  has  been  advocated,  especially  in  France, 
lielens,  who  had  given  up  osif oi-lasis  for  Macewen's  osteotomy,  returned 

1  to  the  performance  of  osteoclasis  after  seeing  Collin's  new  osteoclast* 
Kollin  and  MoH^re  described  an  osteoclast  which  could  break  the  femur 
within  two  hugers*  breadths  of  the  joint,  without  affect iug  the  articula- 
tion in  any  degree, ' 

Uxt'lswn. — The  operation  of  excision  of  the  joint  in  paralytic  knock- 
knee  must  be  mentioned.  Its  advantage  lies  in  the  fact  that  it  not  only 
corrects  the  deformity  but  stiffens  the  affected  joint,  which  is  a  great 
aid  to  those  patients  who  are  uuable  to  wear  apparatus. 

Row  Lkus. 

Bow  legs  is  the  name  applied  to  the  opposite  detotmity  to  knock- 
knee,  which  is  an  outward  angular  deformity  of  the  knee,  or  a  general 
outward  bowing  of  the  legs,  so  that  when  the  patient  stands  erect  with 
the  heels  together  the  knees  are  a  greater  or  less  distance  apart. 

The  condition  is  also  known  as  genu  varum,  genu  extrorsum,  out- 
kuee,  bowed  legs  or  bandy  legs.  In  (lerman  one  speaks  of  it  an  Sabel- 
'  bein,  Sichelbein,  U-beiu,  and  in  French  as  Genou  en  dehors. 

It  is  single  or  double,  generally  the  latter,  and  may  exceptionally  ex- 
ist in  one  leg  when  knock-knee  is  present  in  the  other  (see  Pig.  511). 

Oceurrenm, — The  deformity  is  almost  always  the  result  uf  an  outward 
yielding  of  the  long  bones  of  the  leg,  especially  of  the  tibia.  At  times, 
however,  it  is  clearly  due  to  an  ol>liquity  at  the  knee-jointj  where  the 
external  condyle  appears  the  larger  of  the  two. 

The  anatomical  changes  found  are  those  of  rickets.  The  liending  of 
fche  bones  is  in  most  cases,  like  the  other  deformities  of  rickets,  a  simple 
yielding,  without  fracture  or  destruction  of  bone  tissue.^ 

Camathm,  —  l^w  legs  is  essentially  a  rhachitic  deformity  in  children, 
and  true  Ikjw  legs  can  occur  only  in  a  child  whose  bones  are  soft  enough 
to  bend  easily*  It  occurs  in  the  first  three  or  four  years  of  life,  and 
ordinarily  in  connection  with  general  rickets ;    sometimes,  however,  other 


'Cent  f.  riiir.,  1882,  iL,  876;   Bulb  et  Mphi.  de  In  Sor.  de  Chir,  Paris,  1888, 
'KassowiU:  '*Die  Symptuuie  der  Rai/hitip/M'ent.  f.  rhir.,  1887,  p.  179. 
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rhaehitio  manifestationd  are  absent;  but  the  yieldiug  of  the  bonea  in  a. 
child  of  this  age  must  of  itself  be  accounted  sufficient  evidence  of  rickets. 
Bow  legs  of  a  marked  type  are  seen  in  children  who  are  too  yooB^ 
ever  to  have  borae  their  weight  upon  their  lega.  To  accosmt  for  them  by^ 
any  such  pressure  upon  the  boocii  as  they  would  be  likely  to  get  from  thd 
mother*  8  arm  in  a  constantly  changing  position  seems  inadequate.  Th& 
exphmation  is  that  the  tonic  action  of  the  musclas  of  the  legs  has  beem 

sufficient    to    produce    this.      Muscular^ 
tonus  is  a  most  important  factor  in  pro- 
ducing this  deformity  of  the  legs.    Early 
walking,  so  much  talked  about  as  a  cauM 
of  Viow  legs,  is  not   to  be   acoouoted  a 
factor   of  any  importance  in  their  pro- 
duction unless  rickets  in  some  degree  ii 
present. 

Why  the  l>onea  should  bend  outward 
as  they  do  is  a  question  which  is  bj  no 
means  settled. 

The  child  with  rickets  stands  with 
thighs  flexed  and  the  lumbar  spine  arch- 
ed forward  J  once  given  this  condition 
it  is  easy  to  see  how  bow  legs  arise.  As 
the  thighs  flex  the  knees  are  separated 
and  tlie  femurs  rotate  outward  on  their 
own  axes  \  as  a  result  of  this  the  line  of 
gravity,  instead  of  falling  outside  of  the 
knee- joint,  as  we  have  seen  was  the  case 
in  the  normal  erect  position,  falls  inside 
of  it;  and  any  yielding  of  the  bones  of 
course  must  take  place  in  the  outward 
direction.  With  the  yielding  of  the  bones  the  line  of  the  legs  falU 
farther  and  farther  outside  of  the  line  of  gravity,  and  the  body  weight 
continually  acquu'ea  better  leverage  to  \jend  the  bones* 

Anterior  curvature  of  the  thigh  and  the  leg  bones  is  manifestly  the 
result  of  body  weight  coming  upon  a  flexed  limb  conjoined  to  the  action 
of  the  most  powerful  muscles  in  the  body  (the  flexor  muscles  of  the  thigh) 
pulling  in  the  same  direction* 

Subjective  symptc>ms  are  absent,  except  of  course  the  symptoms  of 
rickets.  But  the  deformity  is  plainly  evident,  and  even  in  the  milder 
cases  the  gait  is  modified  in  a  characteristic  way.  The  child  walks  with 
a  distinct  waddle  and  generally  with  the  feet  wide  apart  and  a  tendency 
to  invert  the  toes.  The  gait  in  bad  cases  bears  a  resemblance  to  the 
waddling  gait  of  double  congenital  dislocation  of  the  hips.  The  line  of 
the  leg  lies  so  much  outside  of  the  line  of  the  centre  of  grarity  that  in 


r^/ 
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bearing  weight  on  the  left  leg,  for  instance,  the  body  must  be  thrown 
decidedly  over  to  the  left  to  bring  it  over  its  line  of  support;  it  is  in  a 
measure  the  reverse  of  the  gait  in  knoc^k-knee.  This  lurching  ia  inevit- 
able with  eaeh  step,  and,  other  things  being  equal,  is  in  a  degree  propor- 
tionate to  the  amount  of  curve  present. 

The  deformity  is  almust  always  more  conspicuous  in  the  standing 
positioui  both  because  these  children  stand  with  the  legs  so  far  apart  and 


no*  5:3,-aiUd  SUUug  Turk  Faablon,  prtMluc- 
Intr,  At  JurKtlon  of  Ixiwer  wad  Mld>thtrds  of  lagu* 

I*1Ul1  ll«purL) 


FiO.  5S4.— t'blld  with  Bow  Legs  In  Ortltmiry  Sit- 
Ung  l*o8ltloiu  showlug  Witang  ot  One  Leg  Ui  Uw 
OtiRT.    il  tiUdRtu'tt  Uutpital  BiJpoit.) 


because  the  knee-joints  generally  yield  somewhat  in  a  lateral  direction 
when  the  body  wei*<ht  ia  8iii>erim posed. 

The  curve  is  most  often  a  gradual  and  uniform  bowing  of  the  femur 
and  tibia,  so  that  with  the  feet  together  the  outline  of  the  legs  forma  an 
oval  which,  in  severe  cases,  appn>ache8  a  circle.  A  second  class  of  cases 
presents  a  bowing  chiefly  in  the  lower  third  of  the  tibia  which  ia  more 
angular  in  character,  and  the  femurs  are  practically  nonnal  j  a  third  class 
preaeats,  either  alone  or  in  conjunction  with  the  other  deformities,  a  bow- 


Yut.  IS25.-8t*tidltig  l\«ltJnn  of  Child  wUli  ini«l«*r- 
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commonly  called,  anil  much  importance  is  attached  to  this  in  deteroimifl^^ 
whether  or  not  the  stage  of  ebnrnation  has  begun.  One  obtains  this  by  gra$-^*5f 
ing  the  upper  part  of  the  tibia  and  the  knee-joint  with  one  hand,  wh^^Sli 
w^ith  the  other  the  lower  end  of  the  tibia  ia  pressed  gently  outward  wk^  ^ 
a  quiek  movement,  and  a  seueation  as  if  of  an  ela^stic  yielding  is  felt.  ^^*it 
it  is  doubtful  how  much  importance  should  be  attached  to  this,  and  U^  « 
certain  degree  the  sensation  is  misleading  and  can  be  obtained  in  norw^/ 
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lealiug  direetty  with  tht^  boiiej  but  with  a  bone  em- 
bedded in  soft  and  elastic- feeling  muscles,  and  also  it  13  impossible  to 
hold  the  knee  so  tightly  with  the  hand  as  to  exclude  the  elasticity  of  the 
ligaments  of  the  knee-joint  when  pulled  upon, 

IHayuosU.—The  condition  of  bow  legs  is  evident  on  inspection, 
Macewen's  definition  applied  to  this  deformity  would  be,  that  it  was  a 
condition  in  which  a  line  drawn  from  the  head  of  the  femur  to  the  mid- 
dle of  the  ankle-joint  would  fall 
inside  of  the  centre  of  the  knee- 
joint. 

It  is  often  difficult  to  deter- 
mine how  nnirh  of  the  deformity 


unftt  tnvolvltMf  L-ttiffiy  Tibiu. 


Kkj,  SgH.— Anl*?rl*>ri4ii<Hiutwiinl  Itowlo^. 


lies  in  the  tibia  and  how  much  in  the  femur.  If  the  legs  are  crossed 
nntil  the  insidesof  the  knees  are  together  when  the  child  is  in  a  sitting 
|K)sition,  it  will  be  seen  whether  the  femurs  include  an  oval  apace  be- 
tween them,  or  are  parallel  to  each  other. 

Pmtjnmis.  —The  prognosiH  in  bow  legs  is  favorable.  The  prospect  of 
spontaneoua  outgrowth  of  the  deformity  is  better  than  in  knoek-knee, 
and  in  young  children  rational  mechanical  treatment  offers  aliuost  sure 
relief.  The  prognosis  of  bow  legs,  when  untreated,  will  be  considered 
more  in  detail  in  speaking  of  the  treatment  by  expectancy.  Mechanical 
treatment  is  not  likely  to  benefit  cases  of  anterior  lx)wing  except  very 
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^nes*     Operatiye  treatment  can  ameliorate  almost  any  conditaoii  ol 

nty  and  often  entirely  rectify  it. 

\'eat7nent.—The  treatment  of  bow  legs,  like  that  of  knock-knee,  ii 

considered  under  three  heads :    (a)  expectant,  (b)  meehanioal,  (e) 

ktive.  * 

fa)  The  expectant  treatment  is  suited  to  a  large  percentage  of  oases  of 

fdeformity»  and  its  range  of  applicability  is  wider  than  in  knock- 


Fto.  680.— Bpontatiecnu  cura  of  Bow 
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knee.     The  mechanical  conditions  are  not  so  much  in  favor  of  tbjj 
crease  of  the  deformity  aa  in  knook-knee,  and,  if  the  osseous  soft 
stops  early  enough,  the  tendency  in  slight  cases  is  toward  rectificat 
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the  course  of  growth.  In  general^  when  the  curve  is  uniform,  involving 
femur  and  tibia  alike,  the  chances  are  more  favorable  for  spontaneous 
cure  than  if  the  deformity  is  localized  in  the  tibia  and  more  angular. 

The  difference  between  a  gradual  ho  wing  of  the  legs  and  a  sharp 
angular  curvature  of  the  tibia  can  be  best  appreciated  by  taking  a  tracing 
of  the  legs  in  the  simple  way  already  described. 

The  figures  show  some  tracings  taken  at  random  from  out-patient 
cases  treated  by  expectancy,  attending  at  the  Children' a  HoapitaL  The 
parents  were  either  unwilling  to  begin  mechanical  treatment  or  were 
negligent  about  itj  but  at  the  end  of  three  or  four  years  the  chOdren 
were  sent  for  aa  a  matter  of  curiosity ;  and  two  representative  cases  are 
presented  in  the  figures.  Keithor  of  these  had  any  treatment  whateveri 
and  there  is  no  reason  to  believe  that  these  are  exceptional  cases.  In 
these  cases  mechanical  treatment  was  advised  when  the  children  first 
came. 

The  number  of  men  with  bow  legs  to  be  seen  in  the  streets  as  ob- 
served by  Whitman  was  four  hundred  out  of  two  thousand.  It  is  evident, 
therefore,  that  not  all  cases  of  bow  legs  recover  spontaneously*  For 
this  reason  it  is  far  safer  to  treat  cases  of  how  legs  of  any  severity  by 
mechanical  measures,  always  bearing  in  mind  the  fact  that  there  is  a 
likelihood  of  their  complete  recovery  without  any  treatment  whatever. 

When  the  deformity  is  extreme  or  the  bones  are  eburnatedj  it  is  not 
of  c^Durse  likely  that  the  child  will  outgrow  the  bow  legs.  It  is  only  in 
young  children  that  one  is  justified  in  ex|>ecting  it.  Expectant  treatment 
should  be  pursued  only  when  the  child  can  be  kept  under  observation 
and  tracings  of  the  legs  can  be  taken  sufficiently  often  to  see  whether  or 
not  the  deformity  is  increasing.  Any  increase  of  deformity  is  an  indica- 
tion for  mechaoical  treatment. 

During  expectant  treatment  the  general  condition  should  be  most 
carefully  attended  to  and  rickets  treated  very  vigoronsly  from  the  first. 
The  child  should  be  encouraged  to  be  off  of  his  feet  as  much  as  possible, 
and  the  legs  should  be  rubbed  and  manipulated  each  night,  being  gently 
bent  toward  a  straight  direction. 

In  all  cases  tracings  should  l>e  taken  at  least  once  each  month,  to  de- 
termine if  the  deformity  remains  stationary  or  is  improving,  and  if  after 
two  or  three  months  no  improvement  is  evident,  mechanical  treatment 
should  be  begun. 

(6)  Me-ckankal  treatinent  is  based  upon  the  principle  of  drawing  the 
knee  inward  to  a  rod  which  has  counter  points  for  sustaining  outward 
pressure  at  the  upper  part  of  the  thigh  and  at  the  ankle.  Here,  as  in 
knock -knee,  traction  from  a  rigid  rod  is  more  definite  and  more  satisfac- 
tory than  from  an  elastic  one.  The  form  of  apparatus  used  is  of  little 
consequence  so  long  as  it  answers  the  indications  and  holds  the  knee 
extended.     It  is  no  longer  customary  to  treat  these  cases  by  recumbency. 


FHi.  TiaSv— J^rti*»,  Applied. 

it  will  excoriiit/e  the  skin  in  walkiiii^.  The  upright  is  then  VieDt  forward 
aiKl  up  ward,  autl  curved  k»  tit  into  the  groiu  and  come  up  as  far  aa  the 
poaterioi-  part  of  the  dorsum  of  the  ilium.  lu  this  way  a  lever  is  pro* 
vided  with  which  t*:)  evert  the  feet  to  any  extent  by  altering  the  cur 
of  these  aruis,  aud  strapping  theiu  togetJier  behind.  Pads  for  the  oat 
side  of  the  legs  are  made  of  leather  anti  buckled  by  two  or  three  straps 
to  the  upright,  oppositti  the  greatest  convexity  of  the  curve.  In  sever* 
cases  it  is  atlvisable  to  have  a  Hat  steel  pad  plate  covered  with  leather* 
where  the  upper  part  of  tlie  upright  bears  agaiJist  the  thigh.  When  tli« 
curve  in  wholly  in  the  tibia  and  the  child  does  not  **  toe  in,  *■  it  is  su^eient 
to  carry  the  upright  just  above  the  kuee,  and  to  end  it  there  in  a  pad. 

Anterior  tibial  curves  are  not  susceptible  of  improvement  or  cure  bgr 
mechanical  treatment  except  in  very  slight  cases  in  which  the  liones  ar* 
soft  and  the  curve  is  very  slight.  In  these  cases  it  is  useful  to  apply  U) 
the  foot  a  steel  sole  plate  with  a  eup-shaped  rim  to  the  heel,  fomiing  its 
IMjsterior  border.  To  this  two  upriglits  are  atta«died  and  an  anterior  paii 
pulls  the  lower  part  of  the  tibia  backward^  pulling  from  these  uprightt. 
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Tho  mechanical  treatment  of  Ikjw  leg.s  should  be  advised  in  cases  in 
which  the  deformity  is  severe  «r  sulfieietitly  uUstinate  to  make  it  do\ibt- 
fal  whether  spontaneous  outgrowth  of  the  deformity  will  occur,  because 
braces  do  no  harm,  and  do  w>t  retard  spontaneous  improvement.  After 
the  age  of  three  or  four  it  is  not  generally  worth  while  to  begin  mechani- 
cal treatment.  Children  who  are  too  old  for  mechanical  treatment  can 
either  be  operated  upon  at  once  or  allowed  to 
wait  as  long  as  one  wishes  for  operation,  for 
in  eburnated  and  hardened  Imjiics  the  de- 
formity will  not  grow  any  wfirse. 

In  the  case  of  babies  the  expectant  plan 
of  treatment  is  the  one  to  be  followed  at  hrst. 

Mechanical  trpatment  for  how  legs  is  gen- 
erally useless  after  the  bonea  have  become 
thoroughly  ossified, 

(  f. }    ^  ^pt'ra  it  re   Tvftf  t  m  f  n  t  of  Jin  tr  L  ega  * 

Ostt^orltish. — The  manual  fracture  of 
bones  is  a  procedure  whicli,  though  an  old 
oncj  is  not  to  he  recommended.  Much 
force  ia  required  even  in  the  rase  of  the 
bones  of  young  children,  and  the  method  also 
lacks  precision  as  to  the  point  of  bn^aking. 
In  the  case  of  bones  still  soft,  if  it  is  desired 
to  operate  at  that  stage,  manual  fracture  baa 
a  place  in  the  operative  treatment,  but  even 
then  manual  fracture  presents  no  advantage 
over  the  osteoclasts. 

Mf^i'hanical  fracture  is  made  feasible  by 
the  use  of  osteoclasts,  of  wlnrh  the  one  of 
Rixzoli  is  the  most  convenient.  The  appli- 
ance is  easily  nndersU>od  from  tlie  accom- 
panying illustration.  Tlie  instrument  is  made  of  heavy  steeh  and  the 
rings  and  the  screw  pad  all  slide  on  the  bar  so  as  to  be  adjustable  to  any 
length  of  leg.  The  parts  of  the  apparatus  which  come  in  contact  with 
the  leg  are  padded  so  that  the  edges  shall  not  cut. 

Osteoclasis  is  a  simple  ]»rot?edure.  The  instrument  is  applied  to  the 
bared  limb,  the  rings  being  adjusted  as  far  as  is  |K)S9ible  from  the  point 
at  which  fractuie  is  de.sired.  In  placing  the  rings  of  the  osteoclast  on 
the  limb  care  should  be  taken  not  to  put  them  too  near  to  the  joints  of 
the  ankle  or  knee,  as  the  epiphyses  might  be  separateil  by  carelessness. 
Tiie  screw  force  is  to  be  adjusted  so  as  to  jness  at  the  point  of  election 
for  fracture,  which  is  at  the  point  of  the  greatest  convexity  of  the  curve* 
Pressure  is  increased  until  fracture  of  the  bones  takes  place.  The  fibula 
generally  breaks  hrst,  the  tibia  shortly  afterward  on  continuing  the  screw 


YtiU  /SW.— spUnl  far  Bow  I.egs, 
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The  fracture  will  be  found  to  have  takeu  place  opi>osite  to  the  i 
pad  plate. 

After  the  bone  has  been  broken,  the  osteoclast  should  be  reniOTetl|i 
the  fragments  placed  with  tlie  hand  in  the  desired  poaitioo,  without  anyl 
unnecessary  stirring  up  of  the  Ixjnes  at  the  seat  of  fracture,    sheet  vad*, 
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ding  placed  on  the  leg,  and  the  limb  fixed  in  a  plaster  bandage  and 
held  in  a  carefully  corrected  |>osition.  The  bandage  should  reach  from 
the  toes  to  the  hip,  and  the  limb  should  be  held  in  the  corrected  position 
until  the  plaster  has  hardened  thoroughly.  When  there  is  a  rotation  of 
the  tibia  as  well  as  a  curvature,  care  should  be  taken  to  see  that  this  ako 
is  remedied  and  that  the  limb  is  fixed  in  a  normal  position. 

Experience  has  shown  that  the  procedure  is  ordinarily  free  from  risk; 
and  in  properly  selected  cases  the  danger  of  non-imion  after  fracture  may 
be  disregarded.  The  fracture  is  a  transverse  one  and  there  is  no  danger 
of  splintering  the  bone.  A  number  of  experiments  upon  the  cadaver 
were  made  by  the  writers  with  reference  to  this  point,  and  it  was  found 
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that  although  splintering  will  take  place  in  dry  bone  if  subjected  to 
fracture  by  an  osteoclast,  yet  bone  undried,  as  found  in  the  dissecting- 
room,  will  break  transversely  j  the  f  racttire  takes  place  as  a  sharp  lineax 
fracture  half-way  through  the  bone.  The  part  of  the  bone  nearest  the 
side  of  pressure  breaks  with  an  irregular  line  of  fracture,  as  if  torn. 

The  amount  of  force  required  for  the  fracture  of  an  adult  bone  is 
very  great,  so  much  so  as  to  make  osteotomy  in  most  instances  a  pref- 
erable procedure. 

Osteoclasis  near  the  joints  is  difficult,  but  in  the  shaft  of  the  tibia 
the  operation  is  a  most  excellent  one,  yielding  most  satisfactory  results 
with  but  little  discomfort  to  the  patient* 

In  the  large  number  of  cases  of  osteoclasis  which  have  come  in  the 
experience  of  the  writers  at  the  Boston  Children's  Hospital  they  know  of 
no  cases  in  any  way  unsatisfactory  in  the  results.  Cases  should  not  be 
operated  upon  unless  the  bones  are  fairly  strong — that  is,  not  if  the  rha- 
chitic  process  has  not  been  well  arrested—as  recurrence  of  the  deformity 
may  take  place.     This  has  occurred  a  few  times  in  the  experience  of  the 
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writers  and  a  seeoud  operation  lias  been  necessary,  bwt  such  ceases  an* 
very  rare,  and  have  served  only  to  emphasize  the  necessity  of  avoiding 
too  early  an  operation. 

}*atieiit&  have  been  operated  on  as  young  aa  three  years,  but  as  a  rule 
the  operation  shouhl  not  be  performed  before  the  age  of  four. 

The  limb  should  remain  in  a  tixed  bandage  for  four  or  five  weeks^  aod 
no  appliance  is  needed  as  an  after-treatment. 

Anterior  Btttt^  Lef/s,— In  the  treatment  of  anterior  bow  legs  the  tibi^ 
may  be  broken  by  the  osteoclast  applied  in  the  usual  way,  and  after  the 
fracture  has  ijeen  loosened  by  the  hands  the  leg  may  be  set  straight. 

Tenotomy  of  the  tendo  A  eh  ill  is  aids  this 
attempt  and  is  generally  necessary.     Os- 
teotomy, however^  as  a  rule  is  more  satia- , 
factory  in  these  cases. 

Osteotomy  should  be  employed  in  plaoe 
of   osteoclasis   in    cases   of  bow   legs   (1) 
when  the  curvature  is  so  near  the  joitit 
that  osteoclasis    is   not    practicable;    (2) 
when  the  Ixme  is  mo  strong  that  osteoclasis 
is  not  feasible;    (3)   whv'u  several  curves  ^j 
exist  in  the  same  leg,  or  when  the  curva*  ^M 
tiire  is  anterior;    (4)  in  cases  of  bow  leg 
in   which   the  diatfu'tion   is  largely  in  Uie 
lower  epiphysis  of  the  femur;  (5)  in  casea 
in  which  it  is  desired  to  locate  the  frac- 
ture very  accurately,   as  in   badly  united^ 
fractures  of   l)oth    l)one8   of  the  leg  witl^ 
displacement. 

Osteotomy  for  l>ow  legs  is  a   simiLar', 
operation  to  that  for  knock-knee ;  the  di- 
vision  of   bone  is  made  wherever   it  ap- ' 
|.«ars    most    necessary,    and     no    formal 
operation  can   be  laid  down.      In   young  I 
children  the  fibula  need  not  be  cut  with 
the  osteotome  but  can   be    bnjkeii  nianii- 
ally.     <>3teotomy  will  in  general  offer  tii« 
best  treatment  for  anterior  bowlegs.     The 
tibia  should  be  cut  nearly  through,  preferably  from  behind  at  the  level  of 
the  greatest  angularity,  and  the  limb  fractured,  and  tenotomy  of  the 
tendo  Achillis  will  generally  be  an  aid  to  the  rectification  of  tlj©  foot*     It 
is  not  necessary  to  remove  a  wedge  of  bone  except  in  very  severe  i 
simple  linear  osteotomy  answering  every  purpose. 

The  removal  of  a  wedge  of  bone  shortens  the  leg  and  is  to  be  avoid 
if  possible.     It  is  necessary  only  in  very  sharp  curves.     It  is  often  better 
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f to  cut  the  posterior  surface  of  the  tibia  first  in  doing  osteotomy  for  an- 
terior bow  legs,  as  tbis  allows  the  line  of  fracture  to  gape  at  ita  postex*ior 
aspect. 

A  practical  way  to  determine  the  amount  of  bone  to  be  removed  is 
the  following:  an  outline  of  the  leg  is  taken  by  means  of  a  tracing  drawn 
on  paper  and  then  cut  out.  If  a  wedge-shaped  section  of  this  profile  of 
the  leg  be  made  and  enough  removed  so  that  the  pattern  of  the  leg  he 
straight,  the  paper  wedge  will  indicate  the  amonnt  of  bone  which  needs 
removal. 

After  osteotomy  it  is  not  necessary  to  wire  the  fragments  of  bone  to- 
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gether;  if  they  are  placed  in  api>osition  and  fixed,  union  can  be  ex- 
pected to  take  place. 

A  free  skin  incision  is  of  course  necessary  for  the  removal  of  a  wedge 
of  bone  fi-om  the  tibia,  and  the  periostenra  should  be  incised  and  scraped 
away  from  the  proposed  seat  of  operation  with  very  great  care,  and  after 
the  removal  of  the  wedge  it  should  be  stitched  carefully  together.  In 
simple  linear  osteotcnny  no  skin  incision  is  necessary, 

L'liimafe  Ht'^ult^  t*f  Osteotomt/  and  Osteoclasis, — J*  E.  Goldthwait 
traced  out  twenty-eight  cases  of  knock -knee  and  bow  legs  operated  on  in 
the  Children's  Hospital,  nut  taking  into  account  any  case  operated  within 
a  year  and  a  half  of  the  beginning  of  his  investigation.  There  were 
eleven  cases  of  Macewen's  oflteotomy  for  knock-knee  and  eleven  of  osteo- 
clasia for  bow  legs,  while  there  were  five  cases  of  anterior  bowing  of  the 
tibia  Seated  by  osteotomy.  The  average  length  of  time  after  the  opera- 
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tioD  was  four  years,  and  of  these  cases  only  one  had  relapsed.  Thit 
was  a  colored  boy  four  and  one-half  years  old  who  presented  a  condition 
of  extreme  rickets.  He  had  both  knock-knee  and  bow  legs,  and  osteo- 
clasis and  osteotomy  were  done  and  the  knock -knee  had  recurred  aome. 
what  since  operation. 

The  figures  (543  and  644),  which  are  taken  from  composite  tracingi 
of  each  group  of  cases,  show  the  condition  of  these  patiente  before  and 
after  operation. 

The  figure  showing  the  combined  results  in  kuock-knees  and  bow  leg» 
might  be  liable  to  misinterpretation,  inasmuch  as  the  deformities  woujd 
counteract  each  other,  but  the  legs  of  all  these  children  were  perfectly 
straight. 

The  average  age  at  the  time  of  operation  was  four  years.  The  young- 
est child  was  two  years  old  and  the  eldest  ten. 

J^ou-Unimt  of  the  Bmies. — Non-union  of  the  bones  is  very  rare  after 
either  osteotomy  or  osteoclasis.  Snch  cases^  however,  occasionally  oct^ur, 
a^  in  a  case  reported  by  Marsh  to  the  Midland  Medical  Society,  in  which 
non-union  of  the  tibia  was  present.  In  this  case  this  seemed  to  be  at- 
tributable to  local  causes. 

Osteoclasis  is  preferable  when  it  is  possible,  as  being  theoretically  the 
safer  operation,  though  practically  statistics  show  such  excellent  resnlti 
in  osteotomy  that  a  choice  of  methods  becomes  one  of  the  personal  pref- 
erence of  the  surgeon. 
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Th£  name  torticoUiB  is  given  to  that  distortion  ol  the  head  which 
causes  it  to  be  held  awry,  and  this  condition  is  either  constant  or  inter- 
mittent. 

The  other  names  by  which  this  affection  is  known  are  wry -neck,  caput 
obatipum,  eollum  distortnm,  cou  turtn,  Schiefhals. 


Etiology. 

Torticollis  may  be  congenital  or  acquired.     In  264  cases  Whitman* 

claased  32  as  congenital;  in  70  cases  analyzed  by  Redard'  18  were  con- 
sidered congenital. 

(1)  Congeihital  TorticMis. — (a)  It  may  exist  in  connection  with  other 
deformities,  such  as  club-foot  and  similar  malformations.  In  these  cases 
it  seems  proper  to  attribute  its  existence  to  those  intra-uterine  conditions 
causing  other  deformities. 

(6)  Abnormal  pressure  of  the  uterus  seems  to  be  accountable  for 
another  class  of  cases  in  which  the  cranium  and  face  on  the  affected  side 
are  smaller  at  birth. 

(c)  Amniotic  adhesions  as  a  cause  are  spoken  of  by  Petersen. 

{d)  Inflammation  of  the  muscles  seems  to  be  proved  by  the  patho- 
logical findings  in  certain  cases  and  must  be  mentioned  as  an  occasional 
cause. 

(^)  Arrest  of  the  development  of  the  muscles  due  to  an  affection  of 
the  nerves  or  nerve  centres  must  be  spoken  of  as  a  cause  often  advanced 
to  account  for  torticollis.* 

(/)  Kupture  of  the  stemo-mastoid  muscle  occurring  at  birth  has  beea 


•Trana.  Am.  Ortb.  Assn.,  iv.,  p.  2D3. 
»"Le  TorticoUiB,"  etc.,  Paris,  1898  (fulJ  bibliography). 
> Osier:  N.  Y.  Med.  Joiirn.,  December  12th,  1891;  GoJding  Bird: 
Rep.,  ISfiO:  Sliiifler :  Traoa,  Am.  Orth.  Aaan.,  voL  iv.,  p,  305. 
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much  disciissed  '  as  a  cause  of  torticollis.  Although  for  manj  reasons 
consideration  would  seem  to  come  rather  under  the  acquired  thm  1 
congenital  class,  it  has  seemed  best  to  consider  it  here,  since  in  mm 
instances  it  is  probably  the  result  of  congeuitally  shortened  or  disea^ 
muscles  and  because  it  exists  from  birth  when  present. 

In  the  majority  of  cases  of  congenital  torticollis  a  difficult  labor  hu 
occurred  (Redard). 

Experiments  on  rabbits  by  Wit^el,  in  whicli  hijematoma  of  the  stemo- 
mastoid  muscle  was  caused  experimentally,  were  not  followed  br 
collis.'      Similar   experiments    by    Fabry,'  Mikulicz,'  and    Kader 
without  positive  results. 

There  is  no  question  that  rupture  of  the  muscle  occurs  at  times  dur- 
ing labor,*  and  hiematoma  of  the  sterno- mastoid  muscle  is  not  an 
cessively  rare  condition.  P incus  and  Kader  report  series  of  cases 
hcematoma.  Whitman  was  able  to  report  on  the  later  couditiou 
five  children  among  nineteen  cases  of  haematoma  of  this  muscle  seen  it 
the  Hospital  Un-  the  lUipturcd  and  Crippled.  Among  these  there  wu> 
DO  torticollis.  Quisling'  reached  a  similar  result  in  a  similar  sern 
of  cases.  Redard  in  twelve  cases  observed  for  two  years  found  no  toi 
collis  resulting.  Brooks,'  Smith,"  and  Jacobi  have  reported  tire 
appearance  of  such  tumors  without  resulting  deformity.  It  has  been 
monstrated  experimentally  that  contusions  of  muscles  are  not  followeti  by 
shortening  of  the  muscle.  A  case  was  seen  by  one  of  the  writers  shortlv 
after  birth  with  a  lii-^niatoma  of  the  sterno- mastoid  muscle  but  no  mark^'l 
torticollis,  and  two  yeais  later  appeared  with  a  typical  torticollis." 

It  must  be  remembered  that  if  a  shortened  muscle  existed  during 
intra-uterine  life  it  might  easily  be  ruptured  during  birth  "  and  form  a 
hicmatoma.  It  may,  theo^  be  said  that  ha^matoma  of  the  sterna- mastoid 
muscle  in  most  instances  is  not  followed  by  torticollis. 

(//)  Imperfections  in  the  atlas  aud  cervical  vertebrie  have  in 
reported  cases  been  the  cause  of  congenital  torticollis  (Uhde,  Bex). 


Meantiel:  "Enoyc.  Int  tie  C'hir,,"  188*1,  v.,  777;  Buach :  Serb  klin.  WocIl, 
ie7S,  xacxvii,  ;  Stromeyer:  "HjiucJbcli.  der  CMiir.,"  ii.,  4;  Fi9cli€r:  Deuiacit.  Chit,. 
1880,  Lief.  43;  Volkuiann :  Cent.  f.  Chit.,  188A,  xiv.,  233. 

*Wit2e1:  DeiiLsch.  Zeit.  t  Chii\,  18B3,  xvni.^  534;  PeterMU :  Zeittch.  t  Qrth. 
Chir,,  i.,  L.  1,  IVl 
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<rem.  f.  Chir.,  1895,  No.  1. 
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(2)  Ao/Hirfd  Totii c<M is.  ^The  etiology  of  this  form  of  the  affection  is 
a  somewhat  difficult  matter  to  present  on  account  of  the  manifold  condi- 
tions which  may  cause  an  abnormal  position  of  the  head  either  tempo- 
rry  or  perniaoent. 
There  are  several  well- recognized  tyjies  which  may  be  considered 
first. 

[n)  Cicatricial  contraction  of  the  skin  or  deeper  tissues  following 
burns,  ulceratiousj  and  Biuiilar  conditions  may  cause  torticollis. 

(h)  Traumatism  to  the  neck  and  head  is  at  times  followed  by  torti- 
collis, sometimes  apparently  due  to  direct  injury  to  the  muscles  of  oue 
side  and  sometimes  to  a  synovitis  of  the  iutervertebral  joints. 

(e)  Dislocation  of  the  upper  cervical  vei-tebrss  is  usually  accompanied 
by  torticollis. 

((/)  Inflammation  of  the  muscle.  Rheumatism  may  cause  inflamma- 
tion of  the  sterno-mastoid  or  other  neck  muscles  and  a  resulting  torti- 
collis. A  myositis  of  the  sterno*mastoid  muscle  may  occur  in  the  acute 
infectious  diseases,  such  as  typhus,  meningitis,  scarlet  fever,  diphtheria, 
etc.,  and  cause  torticollis.  A  similar  result  may  occur  from  a  chronic 
myositis,  possibly  ossifying  or  due  to  syphilis.  \ 

(e)  A  fuviu  of  torticollis,  wholly  reHex  in  character,  or  partly  reflex 
and  partly  mechanical  may  occur  in  inflammation  of  the  cervical  lymph 
nodes  or  with  deep  cervical  abscesses,  retropharyngeal  alrscesses,  inflam- 
mations of  the  ear,  parotitis,  adenoid  vegetations  in  the  nasopbarynx, 
tumors  of  the  neck,  and  cerebral  lesions.  Whitman  estimated  that  cer- 
vical adenitis  was  the  cause  of  flfty  per  cent  of  one  hundred  and  six  cases 
of  acquired  torticollis  analy  iied  by  him. '  Neuralgia  of  the  spinal  accessory 
or  cervico-bracbial  nerves  may  b©  accompanied  by  torticollis.' 

(f)  Ocular  torticollis  may  occur  when  a  difference  in  the  plane  of  vis- 
ion of  the  eyes  exists  or  when  a  difference  in  power  of  the  two  eyes  is 
present." 

{(/)  Compensatory  torticollis  may  occur  as  secondary  to  lateral  curva- 
ture  and  similar  deformities. 

(A)  Physiological  torticollis,  in  some  cases  severe  enough  to  require 
operation/  has  been  described  iu  which  the  voluntary  habit  of  holding 
the  head  to  one  side  has  become  a  permanent  deformity. 
■  (i)  It  may  result  from  certain  occupations  in  which  the  overuse  of  one 
sterno-mastoid  muscle  is  necessary,  as  in  the  case  of  a  factory  girl  who 
was  continually  compelled  by  her  work  to  turn  the  head  to  one  side,  or 
in  the  case  of  a  person  canning  heavy  loads  continually  on  one  shoulder. 


I 


» Whitman:  Orth.  Trana,  vol.  iv,,  p.  2»Ji. 
-DolUnger:  Pester  Med.  Chir.  Prease,  1880,  No,  48. 
=  Bradford:   Trans.  Am.  Orth.  Assn.,  1881»,  vol,  i.,  p,  4i\[  Lovetl : 
Orth.  Assn.,  1889,  vol.  i. 

*Mellet:  **  Manuel  Prat.  d'Ortli./*  Paris,  1844. 


Traiii*.  Am. 


cause  tortieolliB,  as  in  a  case  observed  by  the  writers  in  which  ttirtienl 
was  attributable  to  a  tlepressecl  fracture  of  the  skull  caused  by  the  fc^^w 
of  force  J 18. 

{rn)  ^jmtitlr  Tort  (('ft!  lis.  —  III  this  class  are  iuchided  those  caset;  wh"^«'ii 
arise  from  uerve  initatiou.      This  mnv  be  central^  situated  along  the  (H>mT» 
of  the  spinal  accessory  nerve,  or  may  i>e  the  local  luauifestatiou  of  a  mow 
general  nervous  irritation  as  in  spinal  irritation.      In  some  eaaes  *if  tfcf 
8pasinn<li(^  funu,  the  affection  is  closely  allied  to  writers'   cramp,  spa*- 
rnotlic.  tic  of  the  face,  et-c.,  and  in  one  case  observed  there  wft>*  a  iiiwldjui? 
motion  to  the  head. 

The  spasm  in  this  class  ^f  cases  can  be  eitlier  tonic  or  cUmu'. 

Freipiently  no  defiuiie  cause  can  be  found  to  explain  the  occurrt^rn-f 
of  the  affec^tion,  but  it  is  evidently  tlie  result  of  general  nialnutrition  «r 
general  nervons  distil rban^'e  having  this  as  a  local  inanifestation.  ^^ 
infrequently  in  these  cases  there  will  be  found  a  definite  exciting  cau9ft> 
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sueli  as  fright,  grief,  etc.  In  this  class  migbt  he.  included  the  *' torti* 
eolliB  meotaJ ''  of  Brissaud  '  aiid  Bompaire/^ 

Many  of  the  above  cauBes  neem  each  to  be  but  one  out  of  raany  factors. 
In  a  large  percentage  of  cases  there  will  be  found  to  be  a  neurotic  family 
or  personal  history,  also  the  general  condition  seems  to  have  a  very  f^oii- 
Biderabie  inttnence;  many  cases  ocjCUf  after  severe  overwork,  in  this  par- 
ticular bearing  a  close  analogy  to  professional  cramp  or  spasm. 

{n)  Paraiyth'  (fn'tkifUk  may  rarely  ocnur  as  the  result  of  paralysis  of 
the  spinal  accessory  nerve  from  such  causes  as  rheumatism  or  trauma. 
It  may  also  result  from  anterior  poliomyelitis*  or  progressive  muscular 
atrophy,* 

Pathology. 

The  pathological  condition  existing  in  congenital  torticollis  has  been 
demonstrated  by  autopsy  and  by  pieces  of  muscle  removed  at  operation. 
In  some  instances  the  contracted  muscle  ap|>ears  normal,  but  more  often 
the  muscular  substance  is  replaced  by  fibrous  tissue.  This  may  occur  in 
small  patches"  or  the  whole  muscle  may  be  transformed  into  a  tendinous 
band.  In  the  iiiajority  of  cases  of  fibrous  degeneration  of  the  muscle  it 
is  adherent  to  the  sheath,  and  in  some  iustances  muscle  and  sheath  are 
fused  in  one  fibrous  band. 

The  sternal  part  of  the  muscle  is  more  often  involved  than  the  elav-ic- 
ttlar.  The  changes  desr-ribeti  arc  to  be  classed  as  fibrous  myositis,  the 
reason  for  which  has  not  yet  k>een  formulated.  Other  muscles  besides  the 
gteiTio-mast^>id  may  be  degenerated,  ami  all  of  the  structures  on  that  side 
of  the  neck  are  of  courae  i?hortened.  rhanges  tt»  be  classed  as  perirayo- 
eitis  have  been  demonstrated  in  certain  cases." 

Shortening  <jf  the  muscle  on  tlie  affected  side  may  amount  to  several 
centimetres.  In  a  case  measured  by  Shatfer  when  the  patieiit  was  six 
years  old  and  again  when  sixteen,  the  length  of  the  muscle  was  fiuind  to 
be  the  same  at  both  times,' 

Secondary  changes  occur  in  long-continued  torticollis.  The  most 
marked  i»  asymmetry  of  the  facej  a  deviation  of  the  line  of  the  nose 
from  a  right  angle  to  the  line  of  the  eyes,  is  noticed;  furthermore,  the 
distances  from  tlie  outer  point  of  the  two  eyes  to  the  outer  corner!^  of  the 
mouth  are  not  the  same,  while  the  cheek  on  the  contracted  side  is  less 
prominent  and  the  features  on  the  affected  side  of  the  face  are  smaller 


»  Union  M^ieaK  l^m.  p.  letL 
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than  those  upon  the  other  side.     This  asymmetry  diminislies  if  the  de- 
formity is  corrected  early. 

Asymmetry  of  the  skull  may  also  be  found,  as  well  as  a  diminished 
size  of  the  cerebral  hemisphere'  on  the  affected  side.  The  carotid  arterj 
of  the  affected  side  has  been  in  certain  cases  found  smaller. ' 

This  asymmetry  of  the  face  may  occur  in  acquired  torticollis,  aud  it 
may  be  present  at  birth  in  congenital  cases.'  It  may,  on  the  other  band, 
be  present  at  birth  without  the  existejice  of  torticollis. 

Asymmetry  of  the  face  in  torticollis  has  been  attributed  to  mauy 
causes.  The  ones  most  deserving:  of  mention  are  as  follows :  that  it  is 
due  to  muscular  tension;*  to  a  difference  in  blood  supply  on  the  two 
sides;*  to  interference  with  the  function  of  one  side;  to  respiratory  diflS- 
culty  due  to  the  insufficiency  of  the  muscles  on  one  side.'' 

Lateral  curvature  of  the  spine  may  result  from  loag-oontiuued  torti- 
collis, and  a  difference  in  the  length  of  the  clavicles  has  been  noted. 

In  spasmodic  torticollis  gross  organic  lesions  are  not,  aa  a  rule,  to 
found. 


i 


Symptoms, 


Torticollis  is  either  acute  or  chronic.  In  the  acute  form  the  histor 
is  that  of  an  acute  muscular  rheumatism  with  some  constitutional  di« — 
turbance  and  sudden  onset  with  a  great  deal  of  pain  on  movement  of 
head,  and  the  head  is  held  to  one  side.  The  acute  stage,  however,  lai 
but  a  short  time,  and  in  general  it  may  be  said  that  pain  in  wry*neck 
not  a  permanent  symptom.  The  chief  discomfort  from  wry-neck  is  tl 
disfigurement  which  is  always  noticealile  and  never  to  be  concealed. 
There  may  be  pain  in  the  neighborliood  of  the  affected  muscles  and  thei  -^3 
insertions.  Palpation  usually  discloses  considerable  tenderness.  Th  ^ 
position  assumed  by  the  head  is  more  or  less  typical  and  is  describe*^ 
farther  on. 

The  chronic  form  may  develop  from  the  acute  form.  It  may  be,  mm 
has  been  said,  a  congenital  distortion,  or  it  may  be  of  gradual  develop- 
ment from  any  of  the  causes  mentioned  above  or  from  no  known  cause. 

The  position  held  by  the  head  varies  necessarily  with  the  miisclei 
affected.     When  the  sterno-cleido-mastoid   is  attaoked,  the  ear  of  tbs 

'Grefflei   Moutpellier  M€d.,  Kovembtr  lutb,  18lX);   Broca:   Bull.  MM..  I8M1 
No.  42,  p.  493. 

L«WiUt!l:  Loc.  cit. 
^Oaler:   K.  Y.  Med.  Jonrn.,  December  12th,  imi  ;  Golding  Bird:  Guy"i  Ilotp. 
Rep.,  xlvil,,  1800;   Krummacher :  Cent,  f.  Chfr.,  188t>.  No.  xlL  ;  BtM?ly :  Zeit»ch.  t 
oitb.  Chir,  Bd.  iL  ;  Metnhard  Schmidt:  Cent.  f.  Chir.,  Jtxly  2flth.  IB(*0. 
<  Falkeiiburg  :  Deutfich.  Zt^\i,  L  Chir.  1885,  xlx.,  ;l;i8. 
^Boiivier:  "Lnc,  Cliii.  mv  les  Mal.j"etC.t  Paris,  1868, 
•Stromeyer :  *M!andbch.  der  Chir.,*'  li.,  p.  4,  1804. 
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fected  side  is  brought  near  to  tho  atermam  and  the  face  slightly  rotated 
to  the  opposite  side.  If  the  trapezius  or  posterior  muscles  are  also 
affected,  the  head  will  also  be  drawn  back,  the  chin  elevated  above  its 
normal  level,  and  the  features  on  the  side  of  the  spasm  drawn  l>eluw 
those  on  the  opposite  side.  In  severe  and  especially  in  persistent  cases 
tlie  jaw  i»  rotated  so  that  tlie  teeth  cannot  be  approximated.  In  propor- 
tion to  the  extent  the  trapezius  is  involved  the  head  is  drawn  toward  the 
slioulderj  while  in  proportion  to  the  extent  in  which  the  spasm  involves 
the  sterno-mastoid  alone,  rotation  and  elevation  of  the  chin  predominate* 
In  addition  to  these  muscles  the  platysma,  the  scaleni,  splenii,  and  other 
deep  muscles  of  the  neck  are  sometimes  affected  and  modify  more  or  less 
lithe  position  of  the  head.  The  attitude  is  sometimes  so  peculiar  as  to 
Itender  it  difficult  to  determine  exactly  what  muscles  are  affected.  On 
'palpation  certain  nmscles  will  be  fotmd  to  be  hard  to  the  touch  and  others 
flaccid;  no  pain  is  felt^  but  any  attempt  to  rectify  the  head  may  cause 
pain  if  persisted  in.  Rotation  of  the  head  is  f|ee  up  to  a  certain  limit, 
varying  in  extent.  It  is  not  possible  to  move  the  head  in  a  direction 
against  the  spasm,  and  a  persistent  effoi-t  may  cause  considerable  pain. 

Fut  in  old  torticollis  jmin  is  absent  and  only  the  tough  contraction 
restricts  the  mobility.  In  tlie  opposite  direction,  motion  is  greatly  lim- 
ited, and  is  often  possible  only  by  slow  and  careful  manipulation.  As  a 
i^le,  in  the  chronic  affection,  pain  and  tenderness  are  absent. 
A  deviation  of  the  spinal  ( olumu  and  a  lateral  curvature  with  rotation 
iiecessarily  follow  torticollis  and  may  materially  add  to  the  patient's  dis- 
comfort- In  order  to  retain  the  bead  in  a  vertical  position,  the  patient, 
unable  to  twist  tlie  cervical  spinal  column,  will  twist  tlie  trunk,  leaving 
one  shoulder  leaning  to  the  side.  This  is  accompanied  by  rotation  of  the 
vertebra;  and  projei*tion  of  the  ribs  backward  on  tlie  convexity  of  the 
lateral  curve,  precisely  as  is  seen  in  the  compensating  curves  of  any 
marked  lateral  curvature.  Although  the  bead  is  twisted,  strabismus 
rarely  exists  except  in  cases  of  true  ocular  torticollis  already  mentioned. 
Although  tlie  movement  of  the  larynx  in  extreme  rases  is  apparently  lim- 
ited by  the  distortion,  speech  is  not  affected,  though  the  voice  in  singing 
may  become  moditied  by  the  development  of  this  distortitrn. 

The  intermittent  form  of  torticollis  is  much  less  common.  In  the 
cases  observed  by  the  writers  it  was  due  to  the  disturbance  of  the  nerv- 
ous system  from  overwork,  and  to  anxiety.  At  times  the  head  could  be 
held  in  a  projier  position,  but  locomotion  or  any  excitement  or  the  appre- 
hension of  being  observed  would  produce  such  a  contraction  of  the  head 
that  it  would  be  twisted  violently  to  one  side  and  rotated  to  an  extreme 
limit.  A  slight  pressure  of  the  hand  steadying  the  head  would  ordinarily 
correct  it,  but  when  the  muscular  contraction  became  excited,  great  force 
was  required  to  hold  the  head  in  place.  In  a  recumbent  position,  tlie 
contraction  did  not  ordinarily  take  place.     It  usually  disappears  during 
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nleep.  The  spasm  is  sometimes  tonic  imd  Boinetimes  clonic,  and  some- 
times pain  is  exoited  by  tlie  moscular  (•ontraetiun.  It  is  usually  coniined 
to  tbe  muscles  of  one  side  (tic  giratoire).  In  one  iostance  reported  hv 
Stiidel,  tlie  muscular  rrainp  alteroated  lietween  the  muscles  of  the  left 
side  and  those  of  the  right,  constituting  a  veritable  chorea. 

Slight  twitchings  of  the  muaciles  are  sometimeB  observed  fur  souke 
time  previous  to  an  outbreak  of  the  spasmodic  condition. 

Djai^xN'osih. 

There  is  no  dilhculty  in  ircognizing  the  deformity  called  wry-n( 
The  head  is  twisted  to  one  aide,  the  chin  beiug  to  the  right  or  left  of 
sterno-clavieular  not-ch,  while  the  fare  is  turned  to  one  side  and  (lartl^^Bf 
upward.  The  shouhlers  are  held  obliquely  Xn  the  trunk,  twisted,  i^^mn 
order  to  bring  the  face  so  far  as  jx>ssible  in  a  vertical  line.  C-ertain  c=B»*^f 
the  muscles,  fre<]yently,the  st«-ruo-cleido-iiiastK>id,  are  felt  hard  on  palp^^s:^^' 
tion;  some  rotatiuji  of  the  head  is  possible,  but  i)erfect  free  rotatitj^r:^^»>o 
of  the  head  is  checked  by  the  tsontracted  muscles. 

A  dia^'nosis  of  the  cause  and  situation  of  wry -neck  is  mnre  difhcul  ^M'lt, 
as  well  as  an  attempt  to  distinguish  it  from  other  affections  which  gi^^  ^<s 
rise  to  this  malformation,  a  matter  which  is  of  great  importance.  Suc^^  ^^ 
are  disease  of  the  cervical  vertebra,  enlarged  cervical  glands,  cervic=s^^!tl 
absce.ss,  and  stiff  nei  k  from  onlinary  cold* 

The  diagnosis  between  anterior  and  posterior  torticoUiii  (nr  torticolMC  Jis 
due  to  contiaction  of  the  anteri«>r  muscles,  chiefly  the  sterno-cleii-^^3o- 
mastoid,  and  that  dut?  to  the  contraction  of  the  posterior  nmscles,  tBL  -^« 
trapezius  and  splenius  capitis,  etc.)  is  to  be  based  on  palpation  chiefly. 

Palpation  also,  with  a  clinical  history  of  paralysis  and  the  evidence  of 

paralysis  elsewhere,  is  surtii  ient  usually  to  deteiraine  the  diagnosis  cf 

paralytic  torticollis. 

Torticollis  dependent  upon  enlarged  and  inflamed  glands  <-aji  nsua^lK/ 
be  recognized  by  the  evidence  of  glandular  enlargement. 

There  i.s  ordinarily  little  difficulty  in  recognizing  the  common  aci^to 
wry -neck*      Its  course  is  aciite»  the  deformity  apjiears  suddenly,  and      it 
is  Ui5ualiy  accompanied  by  pain.     Improvement  is  to  be  noticed  in  a  o&mMi' 
paratively  short  time. 

For  the  diai^nosis  of  veal  torticollis  from  that  due  to  Pottos  diaeaae  the 
reader  is  referred  to  the  chapter  on  Pott's  disease,  but  in  general  it  in^y 
be  said  that  iu  the  latter  there  is  greater  rigidit}',  and  this  iovoliresall 
the  muscles  of  the  neck,  and  partiodarly  the  posterior  groups.  The  paiii 
elicited  by  attemjjts  to  twist  the  head  is  greater.  When  a  patient  with 
cervical  caries  attemjits  to  lie  down  or  turn  over  the  head  is  instinetively 
steadied  with  the  hand,  while  in  true  torticollis  this  is  not  so  eonstjmta 
symptfun. 
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There  is  rarely  any  di (lieu Ity  in  distiiiginslring  anterior  t^^rtieollia  from 
WTj-neck  due  to  caritjs  of  the  ^pine,  as  iii  the  latter  one  6 tern o- mastoid 
muBcle  is  not  prominently  cuiitraeted^  but  it  is  sometimes  impOfiRible  to 
determine  without  several  examinations  and  a  continued  observation  of 
the  case  whether  posterior  torticollis  is  secondary  to  a  caries  or  is  idio- 
pathic. It  may  be  said  that  in  all  cases  of  posterior  ttjrticollis  Pott* a 
disease  must  be  suspected^  and  the  symptoms  of  cervical  oaries — referretl 
pain^  projection  of  the  vertebra,  stiffness  of  tbe  back -—must  be  carefully 
and  positively  excluded  before  a  diagnosis  of  posterior  torticollis  can  be 
formed, 

Tbe  ann^  idiopathic  wry-neck  due  to  muscular  inHanimation  ritns  a 
short  course  and  tends  naturally  to  ivcovery,  though  in  a  few  cases  it 
may  become  chronic.  Torticollis  due  to  abscess  of  the  cervical  glands 
terminates  with  the  complete  discharge  of  the  abiSce.^H  as  a  rule.  Inter- 
mittent spasmodic  torticollis  may  become  cured  spnutaneou^ly,  or  may, 
as  is  more  common,  remaiu  without  change  for  many  years.  Congenital 
formH  of  torticollis  and  tlie  commnn  acquired  form  {asstx'lated  with  nnis- 
cnlar  contraction  which  bjis  beconje  chronic  and  developed  fibrous  nuiscu- 
lar  degeneration)  are  of  course  incurable  without  surgical  interference. 
Little  (»r  no  constitutional  disturbance  follows  this  alTection,  which  is  more 
distressing  on  account  of  the  un sightliness  than  from  any  actii:il  discom* 
fort. 

Tbe  deformity  is  one  wliich  is  eminently  curable  l)y  surgical  inter- 
vention, Complete  correction  and  permanent  cure  are  possible  in  all 
eases  except  in  the  intermitt-ent  form,  which  is  dependent  upon  a  general 
depressed  state  of  the  nervous  system,  in  which  a  cure  cannot  always  be 
promised. 


Thkatmext. 

The  treatment  of  torticollis  depends  to  a  j^rrat  extent  on  the  variety. 
In  acut^  torticollis  due  to  the  inflammation  of  the  muscles,  the  treatment 
is  largely  the  alleviaiitm  **f  the  symptoms,  Tliis  is  best  done  hy  the 
application  of  moist  heat  in  tbe  fcunis  of  cataplasms  and  poultices,  the 
inunction  of  oleate  of  atropine  or  morphine  to  relieve  the  pain,  or  the  sub- 
cutaneou.s  injec^tiuns  of  morphine.  Jlestof  the  head  and  anti-febrile  con- 
etitiitiunal  treatment  are  of  cf>urse  advisable  when  there  is  any  fever. 

TorticoUis  due  to  ceivical  l*ott*8  disease  is  treated  according  to  tbe 
principles  of  treatment  of  that  affection,  and  will  disappear  with  tlie 
impiovement  of  the  l>one  disease.  Torticollis  due  to  muscular  contrac- 
tion secondary  to  cervical  abscesses  or  enlarged  glands  is  corrected  by 
the  proper  treatment  of  cervical  abscess,  Ttu^ticollis  due  to  an  affectioo 
of  the  ey©  is  to  be  corrected  by  proper  ocular  treatment. 
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iu  retaining  the  oorreetMn  ohhiined  fagr  opm 
tive  measures 

Operatite  Treaiw^emi, — The  operatifv  prr 
eedures  are  tenotomy  and  open  incision. 

Teootoiny  in  applicable  to  contraction  of  the  8terBO-eIeido*fliasloU 
uiuMcle*  The  plsu**^  of  election  for  division  of  the  stertio^mastotd  is  fai  ill 
lower  part*  In  its  upper  part  it  is  more  or  less  surrounded  with  atne 
flhuDents*  A  ittroiig  t^^notom^  is  seleeted^  the  skin  is  polled  down  sni 
the  tenotome  la  inserted  through  the  skin  and  orer  the  clariele.  Tbe 
ikin  is  Umn  allowed  to  slip  up  and  the  tenotome,  which  has  been  ss* 
•erted  in  the  tikin,  liioves  with  it  and  should  He  haJf  an  inch  to  an  inch 
abore  the  claviclit*  C'are  should  have  been  taken  to  avoid  tbe  extemil 
Jugular  vein  which  is  reatlily  seen  or  marie  apparent  by  preasure  and  dit* 
tentioM  of  the  vein.  'Hid  bhide  of  the  tenotomd  is  then  passed  ondir 
neath  tlie  contracting'  musele  and  its  sheath,  its  cutting  edge  is  tlMso 
turned  toward  the  tikin  and  hy  a  careful  sawing  motion  the  tendon  is  fdt 
to  give  wayj  it  being  eHsential  that  all  of  the  contracting  tissue  be  di* 
vidi^l  antl  that  the  muscle  be  not  simply  transfixed.  After  this  the  b^a<l 
sliould  be  fixed  itj  the  corrected  position. 

The  head  Bhould  he  immediately  rectified  and  retained  in  a  correct^ 
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Olustratiou.  This  can  be  employed  for  a  week  or  teii  days  and  a  light 
retention  appliance  be  used,  that  of  Buckminster  l^rown  being  fonnd 
simple  and  convenient. 

Open  hicmon.^lt  will  be  fonnd  practically  impossible  in  most  cases 
to  divide  entirely  with  the  tenotome  all  the  deeper  contracted  fibres,  and 
much  will  have  to  be  left  to  mechanical  stretching.  For  this  reason  an 
open  incision  is  more  thorough  and  preferable  to  tenotomy  as  offering 
the  beat  means  of  correction.  The  writers  have  entirely  abandoned  sub- 
cutaneous tenotomy  in  the  treatment  of  wry -neck  in  favor  of  open  inci- 
sion. 

An  incision  parallel  to  the  clavicle  and  an  inch  above  it  should  be 
made  reaching  across  the  contracting  muscle,  a  director  should  be  paaaed 
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under  the  muscles  ami  fascia,  aod  the  whole  dividtxl  with  care, 
this  is  done,  the  akin  should  be.  sewn  up  and  the  head  Exed.  The  head 
should  be  kept  iu  an  over-csorreebed  pusiticm  until  union  of  the  divided 
structuies  has  taken  place.  In  t^ti  days  or  a  fnrtnight  the  Huckmindti^ 
Brown  head  support  can  he  applied. 

This  latter  should  be  worn  for  from  three  to  six  montha,  when  p«r* 
luanent  cure  should  l>e  established.  Without  the  xme  of  apparatus  aftar 
uperation  relapse  is  likely  to  ocrur. 

Both  in  tenotomy  and  iu  open  incision  there  ia  danger  of  wounding  the 
internal  ju^arvein;  deaths  from  this  cause  have  been  reported  after 
tenotomy.  The  writers  would  record  one  case  in  their  experience  iu  which 
the  internal  jugular  was  wounded  in  an  open  incision.     It  was  tied  andooi* 


Fig,  fW».-SW«j  TfBcOoQ  hT  I 


Head  m  T>>rthxitii«  After  iyptnOoa.    (CrtiiksrraN  Hai 
Ii»port) 


untoward  results  followed,  the  patient  making  a  perfect  recovery.  Tl»i 
vein  lies  under  the  deep  fascia^  and  can  be  avoided  in  open  incimon  if 
the  neck  be  not  stretched  and  care  be  taken  not  to  open  the  deep  eenrteil 
fascia. 

The  results  of  tiie  correction  of  torticollis  by  open  division  are  arc- 
iremely  satisfactory.  The  asymmetry  of  the  face  beoomes  mora  nolM- 
able  after  correction  than  it  was  in  the  deformed  position,  but  disappeM 
gradually  if  the  corrected  position  is  retained. 

Beside  the  deformity  largely  associated  with  contraction  of  the 
mastoid  muscle — anterior  torticollis^another  form  is  seen,  aa  has 
already  mentioned,  viz.,  posterior  torticollis*  This  variety  ooDStitutes 
dass  of  obstinate  cases.  The  only  efficacious  treatment  is  that  of  forcibk 
oarraction  without  tenotomy,  for  the  reason  that^  as  a  rule,  the  muscki 
are  too  deep  or  extensive  to  be  tenotomized.  The  writers  have  divided 
the  outer  bands  of  the  anterior  scalenus  and  trapezius  by  open  incision 
and  can  report  the  feasibility  of  the  procednre.     In  oorreoting  this  dr 
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ormity  the  patieQt  should  be  tborouglily  aricesthetizti'd,  and  au  aasistaut 
should  hold  the  shoulders  tirmly,  while  the  patient  Hhouhi  be  so  placed 
that  the  head  projects  beyond  the  end  uf  the  ope  rati  ng*table.  The  head 
should  be  held  by  the  hands  of  the  surj^eoii  and  rotated  in  all  directions, 
considerable  force  being  used.  The  danger  of  fracturing  tlie  spine  ia  in 
such,  cases  of  course  so  slight  as  to  be  disregarded,  and  the  deformity  can 
be  over-eorrected.  After  the  operation  the  head  sliouhl  be  fixed  in 
some  retaining  appliance. 

The  use  of  correcting  appliances  will  be  re4uired  several  intmtha  aft«r 
operation  to  enable   the  soft  parts  to  atlapt  themselves  to  the  normal 
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position.  When  the  patioot  is  under  an  aniesthetir,  complete  correction 
or  over- correction  during  the  operation  is  a  method  which  saves  the 
patient  suffering  and  gives  the  best  results.  The  selection  of  the  form  of 
retention  appliance  will  depend  upon  circumstances  j  fixeci  plaster-of- 
Paris  bandages,  removable  stiffened  leather  collars,  nioiilded  upon  a  cast, 
or  the  light  steel  appliance  already  described  will  be  found  eflBcacious, 
the  last  being  the  least  unsightly  and  uncomfortable  to  the  patients 

The  treatment  of  torticollis  may  be  summarized  as  follows :  Anterior 
variety :  division  by  open  incision  of  such  muscular  bands  or  fibres  as 
are  within  the  reach  of  the  knife*  Posterior  variety  :  manual  correction 
and   over-correction  of  the   deformity   under    an   anaesthetic  j    fixation 
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of  the  liead  in  au  over-correctetl  position  and  the  subsequent  weann 
reteution  appliances.     It  may  be  added  that  the  result  of  thorough  uciii 
ment  is  most  satisfactory. 

Spasflfi  Tm'tiroUk. — Tli«  treatment  of  spastic  torticollis  is  nit'cua 
ain!  constitutional.     These  oa^ea  are  often  largely  due  to  a  depresseci  i 
voua  condition — a  condition  requiring  for  a  cure  an  improvement  in  the 
patient's  nervous  eonditiun. 

Fixation,  Lowever,  is  sometimes  of  benefit;  one  cure  is  reported'  by 
the  use  of  a  plaster  helmet.  Hall '  re|K>rtecl  two  cures  from  the  weaxing 
of  a  spring  clamp  on  the  back  of  the  neck.     The  apparatus  consisted  of  ft 
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light  circular  Hteel  spring  like  the  ordinary  trousers  elaiup  for  tlit*  use  o| 
bicyclists.  *  This  reached  as  far  forward  as  the  anterior  Ixirder  of  tlitl 
sterno-mastoid  muscles  aud  bad  a  vertical  attachment  of  steely  niEQingl 
down  the  back  for  six  inches  in  the  median  Hue,  which  went  under  thf  1 
collar.     The  horizontal  piece  was  most  efficient  when  at  the  level  of  tb^ 
jaw.     Lund"  recorded  a  cure  from  the  use  of  an  apparatus  which  heH 
the  head  fixed  iu  a  somewhat  extended  position.     This  consistetl  of  an 
upright  runuiiig  the  length  of  the  spine,  terminating  above  in  two  lateral 
l>ads  stea^lying  aud  fixing  the  occiput  by  means  of  a  strap  passing  around 
the  forehead.     Such  treatment  is,  however,  generally  unsatisfactory. 

>  Quoted  by  Hall. 

*-  H.  J.  Hall :  Orth.  Trans.,  vol.  xi.,  p.  2^. 

« Ho»U>n  Med.  and  Sing.  Jcmni.,  March  Mtii,  18J*0,  p.  23tt. 
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ronstitutitmal  treatment  in  tli*^  way  i»f  rhaiijije  of  scenery  atid  air,  find 
rest  from  occupatum  are  of  great  lielp*  In  stuue  instant-esof  elonic  Unti- 
collis  there  is  a  s|>ontaueou!i  enrej  bvit  with  these  exeeptions  torticollis  is 
an  alfeetion  wliirh  beccjmes  ]>ersistejit,  ant!  unless  corrected  becomes  a 
permanent  deformity, 

JIassage  and  galvanism  to  thi-  affected  mimcles  are  apparently  of  bene- 
lit  in  a  certain  iinmber  of  cases.  These  are  almost  withont  exception  of 
tlie  clonic  form  and  in  patients  whose  system  Jjas  been  overtaxed,  ami 
attention  to  the  health  is  of  fully  as  great  importance.  Systematic  miis- 
cnlar  exerrises  ami  development  of  nmscnlar  control  by  nniscle  training 
have  been  beneticiaL 

When  conservative  measures  liave  l»een  imsuccessful  recourse  can  Ije 
liad  to  operative  methods.  These  have  been  successful  in  a  number  of 
instances  in  the  hands  of  Kochery  Keett,  and  Kichardson. 

Nerve-stretching  of  the  branch  of  tlie  spinal  accessory  supplying  the 
stemo-mastoid  as  well  as  ilivision  of  tlie  nerve  has  been  oi  tem|K>rary 
lienefit,  Imt  is  usually  folU>wed  by  a  relapse.  And  as  other  muscles  be- 
sides the  sterno*mastoi<l  are  involved  in  the  causation  of  this  deformity, 
Keen  has  recommended  and  y^nirtised  a  divisi**n  of  the  roots  of  the  pos- 

iterior  cervical  nerves  in  aildition  to  the  division  of  the  branch  of  the 
spinal  accessory.  Relapse,  however,  may  follow  these  measures  in  cer- 
tain instances,  althotigh  in  some  cases  an  idtiniate  cure  results. 
The  o|ieration  requires  carefid  dissection  from  an  inr-ision  parallel 
and  to  the  outside  of  the  stemo-masttjid  in  front,  and  behind  parallel 
with,  but  a  few  inches  to  the  outside  of,  tlie  cervical  spine.  It  is  neces- 
sary in  the  latter  incision  to  pass  tlirungli  the  trapezius.  These  opera- 
tive meiisnreH  are  to  be  performed  uswilly  in  two  sittings,  and  are  to  be 
followed  by  fixation  and  later  by  measures  to  improve  tlie  muscular  tone, 

»by  massage,  and  by  applying  electricity  to  the  iveakened  muscles.  In 
some  instances  myotomy  of  the  spastic  muscles  has  been  reported  to  be 
followed  by  success.  In  some  instances  in  which  failure  has  apparently 
followed  operative  interference,  a  permanent  subsequent  cure  resulted 
after  several  jutmtlrs'  treatment  by  massage^ previously  unsnecessful,  as 
if  the  division  of  the  nerve,  fascia,  or  muscle  was  essential  to  the  cure. 
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This  condition,  known  also  as  **  Sprengers  deformity*^  and  ''ange- 
borener  Hochstand  der  Scapula,'*  is  a  somewhat  nnnsnal  congenital  atfec- 
tion  in  which  one  scapula  is  raised  in  relatirm  to  the  thorax  and  to  the 
clavicle  of  the  same  side  as  well  as  to  the  opp^jsite  scapula.  The  scap- 
ida  is  usiially  not  only  raised  but  so  rotated  that  its  lower  angle  ap- 
proaches the  spine.  This  rotation  may  be  absent.  There  is  usually 
some  limitation  of  motion  of  the  scapula  and  a  resulting  inability  to 
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raise  the  arm  to  the  normal  extent;    in  most  of  the  cases  this  is  a^oct- 
ated  with  scoliosia  of  a  varying  degree.     The  only  theory  to  aooouDtforl 
the  origin  of  the  atiection  is  that  of  Spreiigel,   that  the  arm  hsm  km) 
behind  the  back  in  utero,  a  position  recurring  in  some  of  these  cuh  ' 

after  birth  and  a  poaltiia 
which  would  eertaiiily  tend 
to  produce  the  positioiiof 
the  scapula  actuaUy  fotmi 
There  ia  a  question  as 
to  the  existence  of  the  ex- 
oetosia  described  by  some 
authors  as  being  preseut. 
The  scapula  itself  and  iis 
muBcles  are  approximitelx  ^ 
normal  in  most  ea^es,  K6l-  ^ 
liker  describes  a  type  of 
affection  in  which  the  de- 
formity is  actually  depend 
ent  upon  Ixiny  change, 
which  is  a  l>ending  for- 
ward of  the  body  and  n^'k 
of  the  acapnia  with  tilting 
and  raising  as  well.  Thii 
type  he  believes  to  i« 
rhachitir* 

The  affection  in  geoeral 
is  serious  onl^'  as  an  asyto* 
metriral  deformity  and  the 
limitation  of  the  us©  of  the 
arm  ia  not  great. 
Various  operational  for  the  relief  of  the  affection  have  been  performed. 
Pitach  and  KoUiker  removed  the  upper  inner  angle  of  the  scapula  witii 
marked  improvement.  PSolten  and  Eulenburg  have  described  case*  i** 
which  division  of  the  trapezius,  etc*,  was  of  beneJit.  The  cutting  of  this 
contracted  muscle  was  combined  with  massage,  etc.  In  a  case  operate 
on  by  one  of  the  writers,  extensive  diyiaion  of  the  contracted  muscle  wii 
followed  by  slight  impi-ovement,  but  much  difficulty  was  experienced  !*» 
holding  the  scapula  in  the  corrected  position. 

'  Springe):  Arck  t  kHiu  Chir.,  xliL,  545;  Sainton:  Rev.  d'OrthopMle,  iM 
)x.,  467;  BoUm:  MUncli.  med.  Wocb.,  1892,  xxx\x„  671  j  Pitsch;  Zett^ehr.  teA 
Chlr.,  1808,  vi.,  p.  52;  KoUiker:  Centrjilbl.  t  Chlr.,  d.,  <M3;  Arch.  L  Wilt  Cliir* 
180S»  IvU.f  77d;  Kuleiiburg:  :nte  Verfl^itutul.  Deatscber  Naturf.  il  Aerzte  (t«t* 
Pi  tech). 
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CHAPTER  XX. 

UNILATERAL   ATROPHY   AND   HYPERTROPHY. 

Etiology  and  Occurrence. 

Cases  of  unilateral  difference  in  the  growth  of  the  body  have  recently 
attracted  considerable  attention  chiefly  because  of  their  obscure  etiology. 

Hunt,'  of  Philadelphia,  in  1S79,  made  observations  which  led  him  to 
state  that  bilateral  symmetry  as  to  the  length  of  the  lower  limbs  was 
exceptional.  Since  then  several  observers  have  corroborated  the  views 
of  Hunt.  Dr.  Cox^  measured  the  lower  limbs  in  fifty-four  healthy  per- 
sons, and  in  only  six  were  the  limbs  of  the  same  length.  There  was  no 
uniformity  with  regard  to  which  side  was  the  longer.  The  variation  in 
length  was  from  one-eighth  to  seven-eighths  of  an  inch.  Wight '  gives 
the  measurements  of  sixty  persons,  and  concludes  "  that  the  greater  num- 
ber of  limbs,  comparing  the  limbs  of  the  same  person,  show  a  difference 
in  length.  About  one  person  in  every  6ve  has  limbs  of  the  same  length." 
The  difference  is  usually  from  one-eighth  of  an  inch  to  an  inch.  In  one 
case  the  difference  was  as  great  as  one  and  three-eighths  inches. 

Callender*  measured  forty  individuals,  and  found  the  limbs  of  equal 
length  in  all  but  two,  in  whom  the  variation  was  slight.  He  used  a 
simple  tape — all  the  persons  measured  happened  to  be  Englishmen. 
Roberts'  and  Dwight '  have  attempted  to  settle  the  question  by  observa- 
tion on  the  bones  of  skeletons.  Roberts  found  asymmetry  the  rule  in 
femora  and  tibiae  in  eight  skeletons.  Dwight  reported  measurements  in 
eleven  skeletons ;  in  five  the  femora  were  equal ;  in  one  case  the  differ- 
ence was  three-quarters  of  an  inch.  Tibiae  were  equal  in  only  two  cases. 
In  some  cases  the  longer  femora  and  tibiee  were  on  the  same  side,  and 
in  some  cases  on  different  sides. 

Dr.  J.  Garson, '  of  London,  published  the  results  of  the  measurements 
of  seventy  skeletons.  The  lower  limbs  were  equal,  he  says,  in  only  ten 
per  cent. 

*  Am.  Journal  Med.  Sciences,  January,  1879. 

*  Am.  Journal  Med.  Sciences,  April,  1875. 
'Archives  Clin.  Surg.,  vol.  i.,  No.  8,  Febniary,  1877. 

*St.  Bartholomew's  Hospital  Reports,  vol.  xiv.,  1878,  p.  187. 
•Philadelphia  Med.  Times,  August  3d,  1878. 
*Ma88.  Med.  Soc.  Communications,  1878,  p.  175. 

'Journal  of  Anat.  and  Phys.,  vol.  xiii.,  p.  602,  1879;  Nature,  January  26th, 
1884.  * 
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Morton'  has  matle  maiij  iiieasiirem»^ut3  aiui  fowud  that  among  51.'? 
boys  I'OU  presented  inequality  in  the  length  of  the  lower  limbs  varying 
from  one-eighth  of  an  incli  to  one  ineh  and  five-eighths.  In  241  there 
was  no  appreciable  difference  in  length.  In  none  of  these  rases  had 
there  been  previons  fra<  tare  or  any  bone  or  joint  disease  which  might 
have  accmmted  for  the  defect.  Three  of  tlie  boys,  inehiding  Uiose  Uat 
exhibited  the  greatest  shortening,  were  aware  of  the  fact  that  one  limb 
Wits  deficient  in  length,  Hurrell '"'  re].iorted  three  cases  of  marked  uni- 
lateral atrophy  only  noticed  wlien  the  children  began  to  walk,  when  it\ 
became  manifest  by  a  limp. 

Hroea'  relates  the  case  of  a  boy  of  eleven  who  appeared  **  !i»  if  the 
two  halves  of  the  body  were  different- si  zed  persons  joined  together. " 

Paget'  fonnd  that  there  is  often  a  difference  of  volume  as  marked  : 
is  the  difFereiK-e  in  length,  and  it  is  often  dithcnlt  to  say  which  of  th« 
two  unetjiijil  limbs  in  the  better  or  the  more  appropriate  to  the  othe 
parts  of  the  l>ody.  In  Hartwig's  stndies^  of  the  upper  extremity  th« 
bones  of  the  right  arm  were  found  to  be  the  longest,  Carres poxidiug 
with  Hyrtl's  results.  Poncet'  rejKjrted  a  case  of  alternate  ineqvialiQ> 
the  right  arm  and  the  left  leg  being  better  developed. 

The  conclnsions  reached  by  all  have  lieen  nearly   identiciil,  namelyi 
that  thronghout  the  long  l)ones  of  both  extremities  there  exists  often  &| 
certain  amount  of  asynimetry  in  regard  to  length. 

The  very  inij^iortant  theoretical  and  practical  bearing  of  tliis  is  eadilj 
Been.  The  relation  that  short  Hinbs  may  bear  to  cases  of  lateral  curvt* 
ture*  has  tieen  discussed. 

The  progressive  facial  hemiatrophy  is  of  interest  from  an  etiological 
standpoint. 

The  etiology  of  these  different  forms  of  atrophy  or  hypertro[ihy  t? 
obscure.      In  the  cas^s  of  injury  to  the  joints  Nicoiadoni  suggested  a  pre- 
mature synostosis  of  the  epiphyseal  cartilages.     The  faeial  hemiatrophj 
is  thought  to  be  a  trophic  neurosis  of  certain  nerve  ganglia  or  nerves- 
a  simple  vascular  disturbance  of  the  part  lias  been  suggested  as  a  |Kissibl< 
clause* 

It  is  probable  that  certaiti  of  these  eases  aie  the  result  of  a  slight 
former  hemiplegia^  which  has  manifested  itaelf  chiefly  in  retarding  the 
growth  of  the  affected  side  without  any  distinct  loss  of  motor  power. 
This  seemed  probable  in  a  case  recently  seen  by  the  writers,  in  which  the 
right  side  of  the  Uidy  was  distinctly  behind  the  left  side  in  growth,  but 


^"  ABymmetry  uf  the*  Lower  TJtnbft,**  etc..  Phila.  Meii.  TJmee.  July  lOlli. 

'Boston  Med.  and  Surg.  Jnunial,  vol.  cvi.,  p.  4*J2. 

''CanjBtAtt's  Jaliresbericht,  1851),  vol  iv..  p.  6. 

^Aui.  Journal  Med.  faiences,  January,  1680. 

^hynu  MMieai  January  2mi.  l&f*8. 

♦Revue  de  Chirurgie,  April  lOtii.  1888. 
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the  left  side  of  the  head  was  smaller  than  the  right  side — a  relation  which 
suggested  most  strongly  the  existence  of  some  lesion  of  the  trophic  cen- 
tres in  the  left  cerebral  hemisphere. 

Synqttovis  nnd  Treutmrnt, — Long-continued  slight  and  oftentimes 
scnrere  backaches,  with  lumbar  and  pelvic  pain,  involving  the  distribution 
of  the  sciatic  nerve,  are  often  due  to  asymmetry  of  the  lower  limbs. 
Such  symptoms  are  at  times  at  once  relieved  upon  correcting  the  asym- 
meti'y.  S.  person  in  previous  good  health  may  from  some  depressing 
physical  condition  begin  to  have  the  above  symptoms  of  pain  localized 
as  stated,  and  u(>on  examination  unequal  limbs  will  be  found  in  very 
many  cases. 

Morton  said  that  United  States  pension  examining-surgeons  stated 
that  many  applications  for  pension  have  been  made  for  disabilities  de- 
scribed as  lumbago,  supposed  to  have  been  caused  by  exposure  or  by 
injuries  contracted  during  the  war  for  the  Union.  In  nearly  all  such 
cases  an  examination  revealed  a  ])reviously  unrecognized  asymmetry,  and 
the  symptoms  were  probably  induced  by  this  defect  in  development. 

Symptoms  of  inequality  of  the  lower  limbs  may  simulate  coxalgia. 
In  such  cases  the  legs  should  of  course  be  measured.  Children  complain- 
ing of  backache,  or  so-called  growing  pains,  should  be  carefully  examined 
for  any  such  anatomical  defects. 

The  medico-legal  bearing  of  the  fact  of  asymmetry  has  been  called 
attention  to  by  Hunt  in  the  paper  already  referred  to. 

Hypertrophy  of  the  limbs  may  occur  from  two  causes,  from  disease 
of  the  vessels  or  from  a  congenital  tendency. 


In  the  acquired  form  all  degrees  are  met^  from  a  condition  in  which 
the  foot  cannot  be  flexed  beyond  a  right  angle  to  one  in  which  the  foot 
and  leg  are  nearly  in  a  continuous  line.  The  deformity,  in  the  lighter 
degrees,  is  one  of  less  im|>ortance  than  the  other  forms  of  talipes. 
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A  slight  degree  of  thig  affectioa  may  be  euougli  to  cause  a  limp  in 
walking,  as  in  carrying  the  leg  back  at  the  end  of  the  step  the  foot  must 
be  bent  more  tban  to  a  right  angle. 

The  structural  changes  in  talipes  eciuinus  are  slight.  In  a  large  num- 
ber there  ia  simply  a  shortening  in  the  Achilles  tendon  muscles,  with  a 
consequent  alteratioti  in  the  shai>e  or  relation  of  the  bones  of  the  foot. 
Some  casesj  however,  are  due  less  to  the  raising  of  the  ealcaneuiu  than 
to  a  depression  of  the  head  of  the  astragalus,  which  may  be  depressed 
nearly  in  a  vertical  line,  and  the  arch  of  the  foot  increased  by  a  strong 
flexion  at  the  medio-tarsal  joint. 

The  causes  of  acqnired  talipes  equinus  are  as  follows: 

(1)  Infantile  paraly^^is  of  the  anterior  muscles  of  the  leg. 

(2)  Cerebral  (spastic)  paralysis,  hemiplegia,  pseudo-hypertrophic 
paralysis,  and  similar  affections  causing  either  loss  of  power  in  the 
anterior  muscles  of  the  leg  or  an  overbalancing  of  these  muscles  by  the 
contraction  of  the  posterior  group. 

(3)  Shortening  of  the  leg  after  Joint  disease  or  fracture  may  lead  to 
an  adaptive  talipes  equiuus  which  serves  to  make  the  legs  of  equal 
length. 

(4)  Disease  of  the  ankle-joint  may  have  talipes  equinns  for  a  symp- 
tom. 

(5)  Long  confinement  to  bed  may  cause  a  talipes  equinus,  which  is 
merely  a  result  of  the  long-continued  plantar  fiexiun  of  the  feet. 

^6)  Fractures  may  result  in  talipes  equinus  either  from  injury  to  the 
ankle-joint  or  from  fixation  during  repair  in  a  plantar  flexed  position. 

(7)  Hysteria  may  be  a  cause. 

(8)  The  contraction  caused  by  posterior  cicatrices  or  the  loss  of  power 
due  to  division  or  injury  of  the  anterior  muscles  and  tendons  of  the  leg 
may  cause  the  deformity. 

In  the  severer  forms  there  is  a  marked  projection  on  the  dorsum  of 
the  foot  formed  at  the  site  of  the  calcaneo-cuboid  and  astragalo-scaphokl 
articulations.  As  locomotion  occurs  only  on  the  bkll  of  the  foot,  this 
part  becomes  abnormally  wide»  and  in  time  the  plantar  fascia  conti'acts 
and  resists  the  reduction  of  the  malposition. 

In  very  severe  cases  the  fo*)t  is  bent  on  itself,  so  that  the  sole  is 
directed  upward  and  backwardj  aud  locomotion  takes  place  on  the  dorsum 
of  the  foot. 

The  spastic  form  is  most  commonly  met  in  spastic  paralysis  or  after 
hemiplegia.  As  this  is  due  to  the  contraction  of  the  muscles  of  the 
tendo  Achillis,  the  position  of  the  foot  in  this  differs  from  that  following 
paralysis.  The  heel,  in  the  spasmodic  form,  is  tlrawn  upward  and  the 
whole  foot  depressed  in  consequence.  There  is,  therefore,  less  tendency 
to  the  formation  of  an  angle  in  the  medio-tarsal  or  tarao-m  eta  tarsal 
joints. 
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Tiie  form  often  met  iu  shortened  limks,  as  after  recovt*nuj^  from  hi|i 
diaeast*,  frafturej  eU\,  is  the  result  of  the  iijainteaaiite  of  the  fix^t  for  k 
Unig  time  in  a  piirtitilly  extended  j^ositiun,  in  the  ac-t  of  walking  and 
stalling.  In  these  (mspb  it  is  a  compensatory  arrangement,  ina^smuch  as 
it  tends  to  keep  the  pelvis  level,  and  not  to  be  regarded  as  objectionable 
exi^ept  iu  its  a|ipeaniiife. 

The  detection  of  talipes  equiniis  is  so  simple  a  matter  that  it  scarcely 
needs  description.  The  normal  foot  should  he  «'ai>able  of  Hexiou  ame- 
what  beyond  a  right  angle,  ami  any  cause  whirh  restricts  tbia  flexion  U  a 
degree  of  talipes  equinus, 

^'  ContnufM  FoHt'^  (^'  ytPtt'Jjf'ffH-miifff  ihth-lumt'*), — One  form  of  a 
slight  degree  of  talipes  e<  pi  inns  deserves  separate  con  siile  ration.  It  i;i 
characterized  by  a  slight  or  moderate  degree  of  limitation  of  the  normal 
dorsal  flexion  of  the  foot,  ^ihaffer  described  it  nnder  the  name  of  *'  non- 
deforming  club-foot, "  and  it  has  also  been  sjjoken  of  as  ''  contracted  foot.'*  * 
Apparently  it  is  due  to  a  contraction ,  often  tem]iorary,  of  the  posterior 
muscles  of  the  leg,  chiefly  tlie  gastToi;neniiu8»  <n*  the  muscles  of  the  sole 
of  the  foot.  It  may  occur  in  flat-foot,  the  weakenetl  fo<Jt,  and  in  similar 
couditions  in  which  it  is  apparently  due  to  irritation  aiul  possibly  is  reHex 
in  character.  The  w liters  lune  not  in  most  cases  been  able  to  regard  it 
as  a  causative  factor  in  Hat-foot,  as  advanced  by  Shaifer, 

It  is  often  assoinated  with  metatarsal gia,  possibly  as  a  causative 
factor^  poassihly  as  a  residt  of  irritation  from  the  foot.  It  exists  often 
in  sciatica  when  flexion  id"  the  foot  beyond  a  right  angle  is  not  only 
restricted  but  painful.  It  sometiuies  is  found  m  elderly  persona  in 
whom  it  seems  to  be  the  result  of  stiffen ing  and  loss  of  elasticity  iu  the 
|K)sterior  muscles.  It  exists  occasionally  in  hysterical  pers^ms^  chieHy 
in  women,  without  further  obvious  cause.  It  may  lie  found  in  adulta 
or  children  apparently  perfectly  healthy  in  whom  no  demonstrable  caiuae 
for  it  exists.      It  in  found  often  after  sprains  of  tlie  ankle. 

As  it  is  not  an  obvious  deformity  it  often  escai»es  reix^gnition.  The 
most  common  syruptoius  ass^jciateil  with  this  slight  degree  of  talipes 
equinus  consist  in  cramps  in  the  calves,  esi>ecially  at  night,  heavinesa 
and  stiffness  iu  the  feet  in  walking,  tenderness  iu  the  plantiir  fascia^  and 
often  a  feeling  of  tension  io  the  bac^k  of  the  leg  and  thigh.  Hackaclie  la 
not  an  uncommon  aecom|taniment.  All  of  these  symptoms  seein  to  ba 
aggravated  by  the  use  of  the  feet. 

On  inspection  the  arch  of  the  foot  is  seen  to  be  unusually  high,  Uia 
toes  maybe  scuuewhat  "clawed,"  dorsal  flexion  of  the  foot  is  limitedp 
and  when  the  foot  is  brought  to  a  right  angle  a  tense  and  tender  baml  ia 
the  plantar  fascia  is  generally  found.  The  examination  for  dorsal  flexion 
should  of  course  be  made  with  the  leg  fully  extended  at  the  knee. 
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A  rondition  of  liiuitetl  dursal  flexion  of  the  foot  asaoriated  with  an 
iiusually  high  arch  exists,  however,  in  certain  persona  without  giving 
Hse  to  symptoms. 

Tt'f*ttuHH(. — The   treatment   of   the  mihlest  variety,   just  described 
niider  the  name  of  "contracted  foot/'  consists  in  seeking  for  the  cause  of 
it  and  relieving  it  \vhen  possible.     If  the  foot  is  weak  it  sliould  be  prop- 
terly  snpiM>rted  in  a  correct  |K»8itioD,  as  will  lie  described  in  the  following 
Ichapter,     It  sometimes  aifurds  relief  to  support  a  truublesoniB  high  arch 
fby  a  Jiigh  shank  of  the  sha«?  or  hy  felt  pads  or  steel  plates.     The  dorsal 
flexion  of  the  foot  may  often  \m  restored,  in  part  at  leust,  by  means  of  the 
shoe  devised   liy  Shaffer,  which  by  means  of  a  geared  joint  at  tlie  ankle 
exerts  powerful  pressure  in  the  direct ioTi  of  dorsal  tlexion.     The  shoe 
consists  of  a  sok*  plate,  two  uprights,  and  a  posterior  band*     The  ftxit 
is  secured  to  the  foot  plate,  and  dorsal  tlexitni  of  any  degree  is  secured  by 
turning  the  key  at  the  ankle,  by  which  the  sole  plate  is  flexed  on  the 
Lnprigbt^.     In  the  use  of  Ww-  apparatus  Shaffer  advises  intermittent  trac- 
r  tion  of  a  force  suited  to  eacli  case.     The  a|iparatus  sbtmld  not  be  use«l 
to  exert  extreme   force,  but  only  a  degree  conifortAbla  to  tlie  patient. 
This  method  of  treatment  is  of  value  in   relieving  th«  symptoms  in  many 
of  the  eases.      1  o  certain  cases  the  sympttjuis  return  shtntly  atter  the  ces- 
sation of  treatment.     In  others  the  benefit  seems  permanent     In  anterior 
metatarsalgia  the  incresise  of  dorsal  flexibility  is  often  of  benefit  in  con- 
ne+^tion  with  the  other  treatment.      The  method  is  useful  4nily  in  very 
slight  cases  of  talipes  equinus  in  which  dorsal  flexion  is  limited  at  alMiut 
a  right  angle, 

A  simple  appliance  may  l>e  made  by  securing  the  patient's  leg  to  a 
flat,  smooth  piece  of  board,  by  means  of  strips  oi  adhesive  plaster  from 
the  sides  of  the  leg  to  the  bottom  of  the  board.  If  this  board  is  longer 
than  the  foot  aod  is  furnished  with  a  strap  secured  to  the  projecting  end 
of  the  board  and  to  a  buckle  secured  to  the  leg  by  adhesive  plaster, 
Ij  Btret^^hing  the  tendo  Achillis  can  be  accomplished  by  tightening  the 
strap. 

When  talipes  e4[uinua  of  any  but  the  slightest  grade  exists  the  only 
treatment  consists  of  tenotojuy  (»f  the  tendo  Achillis,  and  of  the  plantar 
fascia  ii  that  is  contracted  also. 

(When  the  defonnity  is  due  to  spastic  paralysis,  simple  tenotomy  of 
the  heel  tendon  is  sufticient;  when  there  is  contraction  of  the  ^dantar 
fascia,  that  shoidd  be  cut  before  tenotomy  of  the  tendo  AchiDis  is  done, 
as  the  contracted  heel  tendon  affords  uaefu!  counter- pressure  in  straight- 
ening the  arch  of  the  foot  after  division  of  the  fascia. 

The  deformity  should  be  at  once  corrected  after  tenotomy  and  a 
plaster-of- Paris  bandage  applied.  If  a  retention  appliance  is  required 
after  operation,  the  usual  form  of  club-foot  shoe,  wnth  the  ankle-joint 
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aiid  simple.  Or  a  simple  foot  piece  joined  to  two  uprights  and  a  p6i^ 
terior  baud  may  be  used  which  is  jointed  in  the  same  way  at  the  aakle. 
This  preventd  the  foot  from  rolJiug  in  or  out  and  thus  makes  the  act  of 
walking  a  force  to  pull  upon  the  t^ndo  AchilUs  at  each  step. 

In  extremely  severe  cases  a  wedge-shaped  osteotomy  of  the  taraus 
might  be  required  for  rectification,  but  this  would  be  very  unosuaL 


Talipes  Calcaneus. 

Talipes  calcaneus  is  tJie  mime  applied  to  a  condition  in  which  the 
is  held  in  a  position  of  dorsal  flexion.     It  13  known  also  aa  pee  ealcani 
pied  hot  ealcaueen,  pied  bot  tabes,  and  Hackenfnss. 

Vtinetie^  ami  Sf/mptoms, — The  deformity  may  exist  alone  or  in  ci55 
nectiou  with  valgus,  in  which  case  it  is  known  as  talipes  calcaneo-valgus. 
It  exists  occasionally  as  a  congenital  deformity  in  varying  degreea.  It 
may  be  noticed  only  as  a  slight  prominence  of  the  heel  or  it  may  be  so 
sever©  that  the  dors^uni  of  the  foot  lies  practically  against  the  shin.  No 
better  explanation  has  been  given  for  its  existence  than  is  the  case  in 
other  congenital  deformities. 

Acquired  talipes  calcaneus  is  most  often  due  to  paralysis  of  the  mns- 
dea  of  the  calf  of  the  leg  due  to  anterior  poliomyelitis.     It  may  also 
occur  in  chronic  disease  of  the  ankle  as  a  result  of  muscular  irritability. 
It  exists  sometimes  in  hysteria.      It  uuty  result  from  rupture  or  division  ^j 
of  the  posterior  muscles  of  the  leg  and  from  anterior  cicatrices.  ^H 

Ankylosis  of  the  ankle  in  a  deformed  position  has  been  recorded  in  ^^ 
one  case. ' 

The  deformity  is  obvious  on  inspection  and  requires  no  descriptioxi; 
the  patient  of  course  walks  upon  the  heel. 

Trt'dtment, — In  congenital  cases  manipulation  with  daily  attempts  at 
recti tication  by  the  parents  is  sufficient  to  correct  the  deformity  except  in 
the  severer  cases  in  which  the  application  of  a  series  of  corrective  plaster 
bandages  may  be  necessary.     Tenotomy  of  the  anterior  tendons  is  raf«lj 
necessary. 

Wlieu   the  foot  has  been  retluced  to  the  normal  position,   and 
motion  extended  to  the  normal  linjits,  a  retention  shoe  may  be  applied 
but  in  slight  cases  this  is  not  necessary. 

For   retention,   a  steel   sole  plate  and   upright,   with  a  stop  at 
ankle-joint  so  as  to  prevent  tiexiou  beyond  a  right  angle^  is  of  value. 

The  treatment  of  talipes  calcaneus  due  to  infantile  paralysis  has 
already  been  considered. 


Hoffa:  **Orthopadi6che  Chinirgie." 


Ft<».  <'ii1l.-[>liigmiii  of  r<M{ttoti  uf  Botu»  IQ  CtitneM!  Luly^d  Foot. 

quence  of  the  approximation  of  its  insertion  and  the  heel.  The  second 
variety  is  the  result  of  paralyais  of  the  gastrocnemius  and  soleus  muscles* 
The  sole  of  the  foot  is  lowered,  and  by  the  action  of  the  long  flexors  on 
the  anterior  part  a  cavus  foot  is  developed.     There  may  be  complioated 
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with  this  a  varus  or  valgus  distortion.  The  third  form  may  be  acquired, 
but  is  usually  congenital.  It  has  been  called  by  Duchenne  "  Griffe-pied- 
creux. ''  The  condition  results  from  a  marked  depression  of  the  heads  of 
the  metatarsal  bones  with  a  forced  extension  of  the  first  phalanges  and 
a  flexion  of  the  last.  The  origin  of  the  affection  is  in  a  paralysis  of  the 
interossei  and  lumbricoid  nmscles,  and  of  those  muscles  which  are  in- 
serted into  the  sesamoid  bones  of  the  great  toe. 

Trent ment. — It  is  difficult  to  correct  the  deformity  of  pes  cavus  by 
mechanical  appliances ;  the  common  form  of  these  consists  in  a  steel  sole 
plate  with  a  constricting  band  over  the  head  of  the  astragalus. 

An  ordinary  steel  sole  plate  made  from  a  cast  of  the  corrected  foot 
and  inserted  in  the  shoe  is  of  assistance. 


CHAPTER  XXIL 

FLAT-FOOT    AND    orHEK    AFFE<"TinN8    r>F   THE    FEET. 

The  weakened  fiwtl.  —  Anatomy.  —  Flat-fiMji.  —  raLlutlngtrHl  Himlom^- — (auBatioii. 
— Syiiipt«»iJi8. — DiiigiinsiB. — Pro^iHiKiK,  —  Treatirieni. — i'orreclhe. —  Mwiianitral, 
—  MiirNju's  disifiWie. — UaUux  valgum.  —  llaUux  variiw.  —  UalUix  ngitins.^Uainuier 
Uhj. — Jlevifttmii  ot  the  HUial)  tues. — ^IiaeeHaneouH  rfHtiliiif»rtH. 

Owing  to  tht*  tilmost  muver«al  use  of  shuea  and  i\w  (ouHetjuent 
rraTHpiiig  uf  the  feet,  it  is  iiecewsaiTt  t*>i'  m  stiuly  "f  the  iicijiral  foot,  to 
examine  the  feet  of  infants  mnl  of  lucxjcAsiii  or  saaidal- wearing  races. 

In  young  infants  of 
normal  imtntion  the  foot 
seems  sht^rter  and  thicker 
than  that  of  the  adult  or 
older  *'hild.  It  also  a|i- 
pears  on  superticial  exami- 
nation to  have  little  or  no 
an  h. 
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l>an©  has  shown  Ity  measuremeuts  of  the  height  of  tlie  seaphoid  alK»ve 
the  level  of  the  sole  and  by  hardened  sections  of  the  feet  of  infants  that 
the  bony  arch  of  the  child's  foot  is  not  flattened  at  birth  but  that  the 
apparent  flatness  is  due  to  a  pa^l  of  fat  ]>lacefi  under  the  arch  of  the 
ffwt.. 

If  the  foot  of  a  young  infant  is  examined  it  will  l>e  seen  that  there  is 
muscnlar  power  in  the  movement  of  all  of  the  toes.     The  great  toe  can 
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a  gradual  curve  with  the  greatest  forwaid  convexity  at  the  tip  of  the 
second  toe.  The  line  of  the  inner  edge  of  the  foot  ia  always  straight 
except  when  there  is  contraction  of  the  nxuacles. 


FLAT-FOOT  AND  OTHER  AFFECTIONS  OF  THE  FEET. 
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If  tlie  undisturbed  adult  foot  which  has  never  worn  shoes  he  exam- 
ined, it  will  be  found  to  present  many  of  the  characteristics  of  the  infant's 
foot,  but  there  is  greater  muscular  power  in  the  toes  and  foot  and  tela- 
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Fig.  5Ai^.—  iDttT  tod"  Tl:KJi]g»  IlcuUnlng  SatidaU.  it,  EgyptLan,  Japuiin^,  et<N— between  Amt  aittt  f«cx>nct 
Itie;  l>,  OmMeoti-i^ong  amuod  (Irst  t/x';  e»  84»iiir11— nrinitid  wiuml  \a^\  cf,  Tolttx'— around  SMi^Jtid  &ticl 
IblTd  toe;  c,  <»irly  Ktmacau— orouod  aeoond,  tblrd,  aod  famtU  toes. 

tively  lesa  fatty  tissue.     The  flexibility  of  the  front  of  the  foot  ia  great, 
and  can  be  increased  by  training. 

The  injurious  effect  of  shoes  upon  the  foot  can  be  seen  by  comparing 
the  flexibility  of  the  front  of  the  normal  foot  of  infants  with  that  of 
the  ordinary  shoe-wear  id  g  individual.  It  will  be  found  that  the  flexi- 
bility of  the  toes  is  impaired  and  the  power  voluntarily  to  adduct  the 
great  toe  and  separate  the  fourth  and  flfth  toes  is  either  lost  or  mate- 


Fjo.  ijrtT.— Fwt  as  Seen  atuong  Slioe-weartng  P*»pl^  with  Little  Distor-  Fii*.r>*v<.-<jrt*elE  SaniliU- 

tiOD.    o,  AduK-  VmX  and  Oftti  tiie  illgbUf  erowded  hj  ^boeti ,   b,  lolani—  witti  Intertoe  Stmpa,  Side 

toes  ext4?rwled  by  muNt^utar  mllon;  f ,  InfaQt—muiKitos  relaxed ;  d,  all^M  Stnipi  CompreMltig  UtUe 

crowding  of  toes— from  alioe— In  a  rblhL  Toe. 

rially  diminished.     The  front  of  the  foot  is  compressed  by  shoes  and 
its  functional  power  lessened. ' 

The  effect  of  impairment  of  the  muscular  power  of  the  muacles  of  the 

'  An  examination  of  the  foot  ad  repr«fiented  tn  art  shows  tbat  the  foot,  though  im- 
periecily  modelled,  is  near  \x\  the  norainl  type  iii  Egyptian  eculpture  ;  la  nearly  nor- 
mal in  Greek  art,  except  In  the  dietortiou  of  the  fifth  toe,  from  the  croas  sandal  strap ; 
in  the  art  of  tiie  Kenaissance  the  diHtortion  of  the  first  toe,  known  as  hallux  valgus, 
and  a  weakened  poajtioii  oi  the  fool  are  frequently  seen,  and  this  U  also  true  of 
Uiodera  aculptur©  {Orthop.  Trans.,  vol.  x,,  p.  14i),  ...  :  .  *;,j 
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.  toot  ^8       ..vtrtAe"^ 
ibat 


FLAT-FOOT  AXD  OTHEK  AFFECTIONS  OF  THE  FEET, 


609 


inner  malleolua  projects,  ami  abduction  of  the  front  part  of  the  foot  oc- 
cnrs.  Up  to  a  certain  limit  this  movement  occurs  in  the  normal  foot; 
beyond  this  limit  it  must  be  regarded  as  pathological,  and  is  likely  to  be 
attended  by  symptoms  of  pain  and  disability.  This  condition  can  be 
observed  if  the  patient  snflering  from  weakened  foot  stands  on  a  piece  of 
plate  glass  and  the  suigeon,  looking  into  a  mirror  placed  obliquely  under- 
neath, sees  the  contact  of  the  foot  with  the  glass  as  a  dead  white  area 
where  the  pressure  is  greatest,  and  as  a  less  ansemic  area  where  the  press- 
lire  is  less.     There  is  no  dlMculty  in  distinguishing  the  line  of  contact 


Fit*.  -jTL— TyiH?  of  TniLlu>(  l»osi  ribed  oa  NuruuU, 
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of  the  foot  with  the  glass.  In  the  normal  foot  not  bearing  excessiTe 
weight,  the  inner  border  of  the  great  toe,  the  inner  malleolus,  and  the 
inner  condyle  of  the  femur  should  all  be  in  the  same  vertical  place.  A 
certain  amount  of  yielding  is  normal  under  weight-bearing,  but  in  the 
weak  or  overweighted  foot  the  foot,  by  this  movement  carried  to  exceaSi 
is  displaced  too  much  outward  in  its  relation  to  the  leg. 

When  the  whole  weight  of  the  body  is  thrown  upon  a  limb,  the  foot 
being  planted  iirmly  upon  the  ground,  the  whole  leg  rotates  inward  at 
the  hip.  The  inner  malleolus  moves  inward,  downward,  and  backward; 
the  outer  malleolus  forward ;  the  whole  foot  rolls  over  somewhat  to  the 
inner  side. 

This  movement  is  made  possible  (while  the  heel  and  front  of  the  foot 
39 
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are  firmly  supporting  weight)  by 
When  the  muscles  and  ligaments 


Fio.  57S.— DlflsniD  fibowlnft  Compoilte 
Cbftfucter  -of    ImpriJit   TmclngB.     Dotted 


motion  at  the  medio- tarsal  articulation, 
checking  this  motion  are  weakened,  the 
mo%^emeiit  at  the  medio- tarsal  articu- 
lation becomes  exaggerated  and  the 
anaemic  portion  seen  in  the  mirror  &s 
the  patient  stands  oa  glass  ehangea 
in  shape  from  that  S66ii  in  a  Bormal 
foot. 

The  inward  rolling  of  the  foot  i« 
also  shown  by  a  foot  impression  upon 
paper  blackened  by  smoke,  though 
with  less  accuracy  than  when  seen  as 
described  in  the  mirror.  The  impres* 
sion  of  the  foot  bearing  but  little 
weight  and  that  of  one  bearing  in- 
creased weight  differ  nonnaliy,  but 
the  difference  is  greater  in  a  foot  in 
which  the  muscles  are  weakened. 

When  this  position  oonaequent 
upon  a  weakened  condition  of  the 
foot  is  constantly  taken  by  prolonged 
standing^  it  produces  an  abnormal 
strain  not  only  on  the  muscles  and 
ligaments  of  the  foot  but  upon  other 
muscles,  as  has  been  shown  by  Dane,* 
who  formulates  his  conclusions  as  lol^ 
lows: 

"1-  In  *  pronation  of  the  foot*  the 
greater  part  of  tiie  foot  remains  bXm- 
tionary  and  the  leg  rotates  upon  iL 


no,  578.— OuUJBe  Dr»wlD?  (from  PbotagrBpli), 
SbowltijDr  Iciwanl  EjEcuintoa  of  Iiit«nwl  MAUeolm 
In  Pn>Dalh>ii. 


fn  Nonim]  and  ProimtcHl  VfstSUmu  Bbomriof  Por- 
viMii  Exi  ursJoQ  of  Mark  orer  fizternaj  Kftllr*^iT 

In  the  Prtitittted  1 


i  John  Dane:  Orth.  Tnina,,  1807* 
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"2.  In  addition  to  the  generally  recognized  motio a  of  the  malleoli 
inward  and  slightly  downward^  the  normal  outward  rotation  of  the  tibia 
and  fibula  is  replaced  by  aa  exaggerated  rotation  inward  which  takes 
place  about  a  nearly  vertical  axis  located  near  the  inner  border  of  the 
tibia. 

"3,  These  changes  acting  together  produce  an  alteration  in  the 
obliquity  of  the  axis  of  flexion  of  the  ankle-joiuta  sufficient  to  destroy 
the  mechanism  by  which  the  normal  joiata  are  enabled  to  support  the 
body  weight  with  a  minimum  of  muscular  exertion.  As  a  consequence, 
flexion  must  be  prevented  and  equilibrium  maintained  wholly  by  muscu- 
lar force,  which  soon  leads  to  irritation  and  fatigue  of  all  the  muscles  of 
the  lower  leg,  and  especially  of  the  peroneus  longus. 

'*  4.  This  inversed  rotation  of  the  tibia  interferes  to  a  great  extent 
with  the  operation  of  the  mechanism  by  which  complete  extension  of  the 
knee  should  lock  the  Joint  and  render  it  proof  against  the  constant  ten- 
dency of  the  body  weight  to  flex  it.  The  knee  must,  therefore,  in  sub- 
jects with  pronated  feet,  be  kept  in  extension  by  a  constant  exercise  of 
muscular  force  which  results  in  the  fatigue  and  tendency  to  tonic  spasm 
of  the  muscles  of  the  thigh.  This  is  shown  also  by  the  extreme  tender- 
ness often  found  over  the  point  of  insertion  of  the  internal  hamstring 
muscles  on  tlie  inner  tuberosity  of  the  tibia* 

"6*  Owing  to  the  constant  attempt  of  the  muscles  on  the  outer 
side  of  the  thigh  to  prevent  the  internal  rotation  of  the  lower  part 
of  the  leg  they  are  commonly  found  to  be  tense  and  sensitive  to  press* 
ure, 

"  6.  To  try  and  compensate  for  this  inversed  rotation  of  the  tibia  and 
fibula  there  is  an  exaggerated  inward  rotation  of  the  femur.  This  in  its 
turn  overstretches  the  external  rotators  of  the  hip,  as  shown  by  sensi- 
tiveness to  pressure  and  tonic  spasm  of  the  glutei,  and  tenderness  over 
the  points  of  exit  of  the  sacral  nerves. 

"  7.  Lastly,  this  explanation  is  wholly  in  accord  with  the  clinical  fact 
that  when  we  have,  by  means  of  efiicient  mechanical  support,  prevented 
*  pronation  of  the  foot, '  we  have  relieved  the  pains  in  the  calf,  the  knee, 
and  the  hip." 

Amitomy, — ^Investigations  of  the  anatomical  changes  In  the  positions 
of  the  bones  of  the  foot  involved  as  weight  is  thrown  upon  the  limb 
have  been  made  by  a  number  of  observers,  especially  by  Meyer^  and 
Golobiewski/'  To  illustrate  this  still  further,  sldagraphic  observations 
were  made  by  one  of  the  writers. '  The  feet  were  photographed  in  two 
or  three  directions,  from  the  inside,  from  above,  and  from  the  outside  j 


'''St&tik  und  MechaDik  des  menechl.  Fusses." 

«Z€it.  f.  onh.  Chir.,  1894,  iil.,  24S. 

*E.  W.  Lovett  and  F.  J.  Cotton  :  Trans.  Am.  Orth.  Assn.,  vol,  xi. 
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the  centre  of  the  front  edge  of  the  plate.  The  views  were  taken  with  the 
foot  in  a  position  of  slight  toeing-outj  and  as  nearly  as  possible  with  each 
foot  bearing  an  equal  part  of  the  body  weight. 

In  this  way  there  was  obtained  a  series  of  negatives  in  which  the  ^^ 
error  of  distortion  seems  to  have  been  reduced  to  a  minimnni  j  for  what-  ^H 
ever  distortion  was  present,  under  this  constant  relation  of  distance  and        " 


Fro.  577  —A  Painful  rrrdmled  Foot  < X-ray 
Trat^DgBK  Standluii  p<j«iltlun  ebown  In  dotted 
line '  full  Urib  &b(jwa  voluntary  t'iirr«*tl<m. 


Fio.  57H*— Voluntary  Protection  agiiindt  Strain,. 
Norm&l  standing  position.    UVbltiUMiJ 


angle,  must  be  approximately  reproduced  in  each  and  every  plate.  The 
plates  were  compared  by  overlaying  accurate  tracings  of  the  negatives, 
a  method  which  proved  much  more  serviceable  than  the  use  of  prints,  or 
of  the  negatives  themselves.  Forty-four  negatives  were  taken,  of  which 
forty -one  proved  available  for  comparisons. 

It  was  found  that  a  rotation  of  the  whole  foot  takes  place  beneath  the 
astragalus  toward  the  position  of  valgus*  This  is  seen  on  the  a- -ray  plate 
of  the  lateral  view  by  comparison  of  the  relations,  in  the  two  positions, 
of  scaphoid  and  cuboid,  and  is  also  obvious  in  the  view  from  above. 
The  valgus  rotation  of  the  calcis  is  best  seen  in  side  view  by  comparison 
of  the  relative  positions  of  the  sustentaculum  tali  and  the  line  of  the  up- 
per surface  of  the  calcis*     The  maximum  extent  of  this  rotation  was  in 
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one  case  about  fourteen  degrees*     This  was  readily  determined  by  setti 
up  dry  bones  to  correspond  to  the  positions  indicated  by  the  tracings* 

The  astragalus  so  rotates  in  pronation  that  its  head  moves  inward  aad 
backward,  its  body  and  outer  portion  outward  and  forward.  Thia  ii 
obvious  in  the  bone  itself,  and  is  accompanied  by  the  very  obvious 
change  in  position  of  the  malleoli,  which,  of  course^  move  with  it  in  thia 


¥u;.  iit'.K  —  WtlaiiWry  AMmlkrn.    {^Wmumn,} 


Fi(i-  .>K>,-VLilimtary  Abduction,    cwwuiiau-* 


rotation,  the  inner  malleohis  backward  and  the  outer  forward.  Thera 
IS  at  the  same  time  a  jdantar  flexion  of  the  astragalus  by  which  its  bead 
8mk,s  toward  the  sole/ 

There  is  some  movement  outward  of  the  cuboid  on  the  calcis,  hard  to 
estimate  accurately  by  the  ir*ray  on  account  of  the  irregular  contours  of 
the  bones. 

Associated  with  this  is  a  mo%'ement  outward  of  the  front-foot,  taking 
place  between  the  scaphoid  and  the  astragalus,  by  which  the  head  of  tba 
astragal UB^  rotating  inward,  is  in  part  exposed* 

Anterior  to  this  point  no  change  of  relation  of  the  bones  is  to  be  made 


I 


*  All  theM  movements  have  been  recognixed  and  described  aa  occurring  in  tlw 
movement^ofthe  normiil  foot  (v.  Meyer:  **Staiiku.  MecbanikdesmenschL  Fqmm''* 
Golobiewski :  Zeit  1  orth,  Chlr.,  181^4,  lii.,  243), 
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outj  the  whole  front- foot,  mcludiiig  scaphoid  and  cuboid,  moving  esseu*] 
tially  en  ma#*«'. 

k  The  results  of  the  x-tvlj  studies  were  checked  by  anatomical  obaerva- 
tioas,  not  only  of  dry  lionea,  but  of  the  cadaver  ia  various  stages  of  dis- 
section. The  material  placed  at  our  ilisposal  by  Pr,  Thomas  JJ wight  did 
not  consist,  it  may  be  said,  of  dry  or  drying  specimens,  but  of  either 
alcoholic  specimens  of  ligamentous  dissections,  or  of  dissections  of  rela- 
tively  fresh  cadavers,  moistened  to  a  practically  normal  flexibility.  To 
letermine  the  movement  of  the  bones 
one  upon  the  other,  long  pins  were 
Iriven  into  each  of  the  various  bonesj 
ad,  with  the  foot  i)6aring  weighty  the 
positions  of  pronation  and  supination 

*^ere  produced-  The  movements  of 
the  free  ends  of  the  pins  gave  a  cor- 
eet  means  of  determining  the  move- 
ments taking  place  between  the 
bones,  and  a  very  close  correspond- 
ence in  detail  was  found  with  the 
results  of  the  o-ray  photographs. 
Only  in  one  respect  was  there  a  dif- 
ference worthy  of  note:  in  the  ca- 
daver less  valgus  rotation  of  the 
calcis  and  more  motion  between  the 
coboid  and  os  caleis  were  found 
under  similar  conditions  than  the 
ar-ray    photographs    had   led   us   to 

»©xpect. 
The  al>duction  of  the  front-foot 
is  not  directly  dependent  on  the  rota- 
tion of  the  ealcis,  but  rather  upon 
the  horizontal  rotation  of  the  astrag- 
alus. The  head  of  the  astragalus,  which  is  roughly  spherical,  moves 
in  a  ball-and-socket  joint  formed  by  the  austeutaculum  tali,  the  calcaneo- 
scaphoid  ligament,  and  the  scaphoid.  This  allows  of  free  movement,  but 
the  relations  of  surface  are  such  that  an  inward  rotation  of  the  head  of 
the  astragalus  (when  the  foot  is  under  weight)  determines  an  outward 
movement  of  the  scaphoid  swinging  on  the  calcaneo-scaphoid  ligament 
Conversely,  if  the  relation  of  the  scaphoid  to  the  calcis  is  fixed,  with  the 
foot  bearing  weight,  no  inward  rotation  of  the  astragalus  is  po8sil>le.  It 
is  ill  this  way  rather  than  by  supporting  the  head  of  the  astragalus  di- 
rectly, as  ia  sometimes  stated,  that  the  tibialis  posticus  prevents  prona- 
tion. This  may  readily  be  shown  in  the  cadaver  by  nailing  the  tendon 
of  this  muscle  to  the  tibia,  when  pronation  is  checked.     Conversely,  in 


Fm.  5HL— An  Attitulr  timl  Stinulot*a  Flut-foaU 
iWhltumtL) 
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some  apecimeus  in  whicli  ttie  muscles  and  tcDdons  are  intact,  prona 
limited  by  this  muscle,  and  if  its  tendon  ia  cut  or  slipped  from  its  \ 
pmnation  to  a  much  greater  extent  is  possible. 

This  somewhat  complicated  relation  between  astragalus,  scaphoid, 
and  iigaments  also  deteruiines  the  mechanism  by  which  the  front  (»artof 
the  foot-sole  is  kept  flat  to  the  ground.  As  the  foot  is  supinated^  there 
is  a  iiioveinent  downward  of  the  scaphoid  over  the  head  of  the  astragalaa 
as  well  as  the  movement  inward  just  described.  When  the  foot  id  rolled 
outward  in  supination,  this  plantar  dexion  of  scaphoid,  cuneiform,  and 
inner  metatarsals  acts  to  compensate^  and  the  inner  side  of  the  ball  of  the 
fot>t  still  remains  in  contact  with  the  ground.  This  compenaation  hasj 
practical  bearing. 

It  is  to  be  noted  that  the  astragalus  has  ro  muscular  insertions 
acts  simply  as  a  transmitter,  and  the  sole  transmitter,  of  the  body  weight 
Once  movement  of  the  astragalus  ia  permitted  by  the  muscles^  ita  move- 
ments and  the  movements  of  the  tarsal  lx>nes  beneath  it  are  determined 
only  by  the  relations  of  the  joint  surfaces — though  ligamenls  may  limit 
their  ex  tent » 

To  sum  U|i,  the  movements  in  qnestion  consist  of  the  horizontal  rota- 
tion of  the  astragalus  with  the  sinking  of  its  head,  the  rotation  in  ralgos 
of  the  calcis  lieneath  it,  and  the  rotation  in  valgus  and  abduction  of  the 
fr^nit-foot  as  a  whole,  occurring  between  astragalus  and  scaphoid|  calcis 
And  rnlK)i(l. 

^Vhen  the  condition  herein  described  becomes  more  deyeloped,  struc- 
tural changes  take  place,  and  what  has  been  termed  acquired  valgus  or 
flat-foot  exists.  This  difi^ers  from  a  weakened  foot  in  the  severity  of  the 
distortion  and  in  changes  which  take  place  in  the  impairment  of  the  ela»* 
ticity  of  the  ligaments,  in  changes  in  their  length,  and  in  prolonged  and 
severe  eases  in  the  shape  of  some  of  the  tarsal  l>ones. 
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Flat-Foot. 


Ftai'/boi  ©r  talipf^  valets  is  a  deformity  characterized  by  a  marked 
pronation  of  the  foot  with  obliteration  of  its  arch«  There  is  also  abduc- 
tion of  the  front  part  of  the  foot. 

The  deformity  is  also  called  splay-foot;  in  German  Plattfnss  and  in 
French  Pied  bot  ralgus,  pied  ph^t:  it  is  also  sometimes  called  pes  pio- 
natus. 

The  afiTection  ia  either  congenital  or  aoquired. 

Con/^eniVfi/  fn/^psf  vtil^tu  is  not  an  extremely  rare  affection*     Kf 
examined,  with  regard  to  this«  liHi  new-bom  eldldren  eousecottvelyi  asl 
18  (S.4>  per  cent)  of  these  presented  marked  congenital  flat-foot;  tini  il^ 
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the  sole  of  the  foot  was  convex  and  the  whole  foot  pronated  or  rolled  out. 
Sometimes  there  is  present  coDgeiiital  caicaneo-  or  equino- valgus,  Adams 
found  42  ca^es  of  congenital  valgus  in  764  cases  of  congenital  deformity 
of  the  feet;  in  15  others  there  was  varus  of  one  foot  and  valgus  of  the 
other.  Of  the  42  cases,  15  were  of  the  right  foot,  10  of  the  left,  and  17 
of  both. 

The  characteristics  of  the  deformity  of  congenital  valgus  are  a  strongly 
pronated  and  abducted  position  of  the  foot  relative  to  the  axis  of  the  leg. 


TlQ.  562.— Trplcftl  Plat-foot  of  ModerfLle  Degret),    ( WUtmaa.) 


Frequently  two  projections  eaii  be  seen  on  the  inner  side  of  the  foot  cor- 
responding to  the  head  of  the  astragalus  and  the  side  of  the  scaphoid 
bone. 

Absence  of  the  fibula  and  defective  development  of  the  external  mal- 
leolus are  congenital  deformities  at  times  associated  with  congenital 
valgus. 

Pathologic  A  l  A  n  atom  Y* 

The  anatomical  changes  are  much  the  same  in  congenital  and  acquired 
talipes  valgus. 

The  bones  in  congenital  flat*foot  even  in  severe  cases  show  but  little 
alteration  in  shape.  The  astragalus  is  turned  obliquely  to  one  side  and 
downward,  and  the  angle  of  the  articulation  faces  more  to  the  side  than 
is  normal.  The  end  of  the  os  calcis  may  be  slightly  raised.  The  scaph- 
oid is  turned  to  the  outer  side  and  is  rotated  eomewhat  on  its  central 
axis,  so  that  the  outer  side  is  slightly  raised  and  the  inner  side  is  lowered 
— ^the  arch  of  the  foot  is  obliterated  and  the  inner  b*>rder  is  often  convex 
rather  than  concave. 

In  acquired  flat-foot  the  anatomical  changes  show  very  few  alterations 
in  the  shape  of  the  bones  in  light  cases.  The  astragalus  is  turned  obliquely 
forward  and  downward  and  its  head  altered  in  position,  so  that  its  face 
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in  cm  the  outer  side;  the  scaphoid  is  rotated,  and  its  outer  side  raiaai 
Blight  alterations  in  the  shape  of  the  bones  are  noted,  and  in  serere 
cases  the  external  malleolus  is  somewhat  flattened  and  xoimded.    la 


FiQ.  583.-Rlglcl  Flat-foot.    (X-ray  tracing.) 


gf^vero  oases  there  is  practically  almost  complete  dislocation  of  the  scsph-' 
01(1  outwardi  and  sometimes  there  is  a  formation  of  osseous  deposit  whids- 


Fk;.  ;>!.— Ulpid  Flat-f(K)t.    (X-ray  tracing.) 


I  revents  the  normal  amomit  of  play  between  the  scaphoid  and  astragalns^^ 
Alterations  in  the  shape  of  the  sustentaculum  tali  and  of  the  astragalus 
\\i\  it  articulates  with  this  are  also  noticed. 

Of  tlie  ligaments  the  most  important  are  the  inferior  calcaneo^caph^ 


Old  and  the  calcaaeo-astragaloiti     The  latter  of  these  does  more  to  keep 
the  "  keystone  ■ '  of  the  arch  in  place  thaii  does  auy  arrangement  of  its 


Fm.  686.— Flat-root, 


components.     In  the  maintenance  of  the  normal  concavity  all  the  liga- 
meata  of  the  sole  of  the  foot  contribute,  liiit  to  a  less  extent. 


.  StSdw— Voluntary  Plantar  Fleilon  (Kormal). 


FiQ.  567.— Voltmtary  ix^rsal   Flexion  CNortiml). 
(Wbltman.) 


detices  of  rickets*  It  may  be  found  associatea  with  knock-knee,  and  the 
coincidence  is  so  common  that  it  has  been  regarded  as  one  of  the  cmiifttt 
of  knock-knee,  but  it  may  also  be  seen  in  the  very  early  stages  of  rickets 
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before  osseous  deformity  is  marked.     Bhacliitio  valgus  is  seen  usuaUy 
before  the  geveDtli  year. 

Traumatic  or  InJiammcUort/  Flat-FooL — ^The  class  of  flat-foot  due  to 
miscellaneous  causes  is  not  very  extensive  or  very  commonly  encountered. 
The  most  common  of  traumatic  causes  is  Pott's  fracture,  in  which  a  valgus 
is  the  result  of  inetficieut  treatment  or  of  a  veiy  severe  and  intractable 
fracture.  As  a  result  of  ankle-joint  disease  accompanied  by  considerable 
destruction  of  tissue  one  sometimes  sees  very  marked  flat-foot,  which  does 
not  tend  to  grow  worse  because  there  is  generally  firm  ankylosis  in  the 
ankle;  but  the  deformity  may  be  severe*  Injury  of  the  long  peroneus 
may  give  rise  to  this  deformity  without  any  other  cause. 

Causation. 

In  general  terms,  it  may  be  said  that  the  deformity  is  caused  by  a 
dispropoition  between  the  weight  to  be  borne  and  the  muscular  power 
which  bears  it.  The  occurrence  of  the  deformity  is  rendered  more  likely 
by  the  shape  of  modern  boots.  The  immediate  causes  of  the  condition 
are  the  following,  in  the  order  of  their  approximate  importance : 

1.  Boots  of  improper  shape. 

2.  Weakness  or  insufficiency  of  the  muscles  resulting  from — 
(a)  Long  standing,  especially  on  hard-wood  floors. 

{h)  Eapid  growth, 

{c)  Poor  health  or  muscular  debility, 

{d)  CoDvaieseence  from  acute  illness, 

(e)  Eapid  gain  of  weight. 

(f)  Accident  or  injury  causing  disuse  of  limb  and  subsequent  muscu- 
lar weakness. 

3.  Excessive  strain,  as  in  the  case  of  professional  strong  men  and 
jumpers. 

4.  A  shortened  condition  of  the  gastrocnemius  muscle,  as  described 
by  Shaffer.  Unless  dorsal  flexion  of  the  foot  beyond  a  right  angle  is 
possible,  it  is  impossible  for  a  person  to  complete  the  step  with  the  leg 
straight  behind  him  and  tlie  foot  pointing  forward*  Eversion  of  the  foot 
is  necessary,  and  a  completion  of  the  step  by  rolling  over  on  to  the  inner 
aide  of  tlie  foot,  This»  of  course,  tends  to  produce  pronation  and  break- 
ing down  of  the  arch. 

5.  Rickets,  for  the  most  part  to  be  observed  among  children. 

6.  Infantile  paralysis. 

7.  Direct  traimiatism. 

8.  Locomotor  ataxia  and  similar  organic  nervous  diseases, 

9.  Gonorrhoeal  rheumatism  and  rheumatoid  arthritis. 

The  condition  is  often  associated  with  neurasthenia,  although  it  can- 
not be  put  down  as  the  direct  result  of  it* 
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The  most  commoE  cause  is  the  weakening  of  the  muscles  of  the  foot 
by  Bhoes.  Shoes  as  worn  by  the  leisure  class  or  by  the  class  that  gain 
their  livelihood  (as  is  the  rule  in  cities)  by  occupations  which  requiie 
standing  rather  than  strong  and  vigorous  walking,  compress  the  £ront  of 
the  foot.  This  part  of  the  foot,  from  compression  and  from  resulting 
weakness,  cannot  adapt  itself  as  greater  weight  is  thrown  upon  the  foot, 
and  the  medio-tarsal  twisting  takes  place  which  in  the  strong  bare  foot 
is  prevented  chiefly  by  the  action  of  the  tibial  nmscles  and  by  the  muscles 


^v- 


Fui.  MKK— Wualteru^  l\Hti  without  BreftklDg  Duwnol  Arch. 

of  the  first  metatarsal  and  its  phalanges.  People  the  front  of  wh( 
feet  have  been  compressed  stand  and  walk  with  a  greater  angle  of  div< 
gence  of  the  axes  of  the  feet,  which  increases  the  danger  of  the  deveH 
opment  of  the  deformity  by  bringing  greater  strain  upon  the  inner  side 
of  the  foot  and  favoring  the  inward  rolling  which  frequently  develops 
flat-foot.  Flat -foot  is  not  commonly  developed  among  moccasined  sav- 
ages who  use  tlieir  feet  actively  as  hunters,  using  the  muscles  of  the  front 
of  the  foot  freely. 

Symptoms. 

The  physical  signs  by  which  flat-foot  is  recognized  will  be  better  ap- 
preciated by  a  glance  at  the  figures  than  by  any  amount  of  verbal  descnp* 
tion.  Instead  of  the  normal  arching  upward  of  the  inner  border  of  the 
foot  this  border  either  lies  flat  on  the  ground  or  in  a  varying  degree  it 
is  less  arched  than  ia  usual.  The  foot  has  the  appearanco  of  being  not 
only  broad,  but  also  abnormally  longj  it  is  more  or  less  everted,  and  in 
severe  cases  the  head  of  the  astragalus  and  the  scaphoid  tubercle  form  a 
marked  bony  prominence  at  the  middle  of  the  inner  border  of  the  foot 


Occasionally  on  inspection  it  seems  as  if  a  foot  were  normally  arehed, 
but  when  a  tracing  of  the  foot  print  is  made  it  will  be  seen  that  the  inner 
border  of  the  foot  is  less  a  curved  line  than  it  should  be.  The  inner 
malleolus  is  more  prominent  than  it  should  be,  and,  of  course,  nearer 
to  the  ground — the  whole  foot,  in  fact,  is  in  an  altered  relation  to  the 
axis  of  the  leg.     It  seems  to  have  been  distinctly  displaced  outward. 

In  severe  cases  the  inner  border  of>  the  foot  present^  a  convex  outline 


Fm.  rm 


-lm|>mi)t'r  AlUtude  of  Evenfon  of  ttie 
Feel.     (Whltiiiftii.V 


Fig.  588,— InTomatary  AddticUon  uf  tbe  Rlprit 
Fore-fool  in  iUv  i'mpfr  Attitude.    (Wliitinan.) 


and  the  outer  border  h  raised  so  that  the  weight  is  transmitted  more  im* 
properly  than  ever.  This  elevation  of  the  outer  border  of  the  foot  is  the 
result  of  a  contraction  of  the  peronei  muscles  and  ultimately  of  the  gas- 
trocnemiuSj  the  result  of  long-continued  reflex  irritation. 

Manipulation  of  the  foot  is  sometimes  not  attended  with  pain,  at 
other  times  any  attempt  at  replacement  is  very  uncomfortable  to  the  pa- 
tient. As  a  rule,  in  slight  cases  it  is  possible  to  return  the  foot  gently 
with  the  hands  to  a  correct  position,  when  the  weight  is  not  borne  u|ion 
it.  In  severe  or  long-standing  cases  it  is  not  generally  practicable  to 
rectify  the  foot  without  the  administration  of  ether  and  the  use  of  con- 
siderable force. 

Tender  points  are  almost  constantly  present  in  marked  flat-foot. 
These  points  are  commonest  over  the  astragalo -scaphoid  articidation  at 
the  inner  border  of  the  foot,  in  front  of  the  internal  malleolus,  and  at 
the  base  of  the  first  and  fifth  metatarsal  bones.  A  less  common  point  is 
to  be  found  in  front  of  the  external  malleolus.     A  tender  point  which 
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legs  is  often  an  accompanimeDt  of  severe  cases  and  may  become  verj 
troublesome-  The  gait  is  characteristic  in  a  measure,  as  the  feet  are 
Ijenerally  more  everted  than  normal,  and  in  painful  cases  it  will  be  noted 


a  b 

FIG.  sns.— a,  Fl&Wfooi;  b»  UttC-foot  with  GTerKlou*    CCbXldren^a  Hospital  B«p»tt.) 


'  that  in  standing  the  patient  deliberately  throws  the  foot  oveij  so  that  the 

weight  is  borne  more  upon  the  inner  border  than  is  normal.     There  is  a 

lack  of  elasticity  to  the  gait,  and  this  is  a 

symptom  often  complained  of  by  the  more 

intelligent  patients  who  find  their  feet  stiff 

and  clumsy.     After   the  patient  has  been 

sitting  still  for  some  time  and  on  rising  in 

the  morning  the  feet  are  likely  to  feel  stiff 

and  clumsy. 

After  standing  upon   the  feet  for  any 

time,  pain  comes  ou  and  becomes  so  severe 

that  it  shoots  up  the  legs,  sometimes  even 

as  far  as  the  thighs.     It  is  somewhat  less- 
ened by  sitting  down,  but  when  once  it  is 

present,  it  is  likely  to  last  for  many  hours. 

It  continues  into  the  night  and  may  be  so 

severe  as  to  prevent  sleep.     The  pain  does 

not  necessarily  correspond  to  the  amount  of 
■  ■deformity  present, 
^p      A  wearing  away  of  the  leather  of  the 

boot    over  the   inner  malleoli   in  walking 

may   be   a  symptom    to  attract  attention. 

Other  people  notice  the  prominence  of  the  inner  malleolus,  especially  in 

children,  and  the  abnormal  position  of  the  foot,  before  feeling  pain 
40 


Fig.  fi96.— B«¥it  for  Left  F0.4  W<tm 
by  Piith^nt  wllli  Severe  Flat-ftKJt, 
Shi»w'lnff  Chareclerlstlc  "  Treading 
Ovur"  of  Shfuj. 


flat-foot  with  stnictural  changes.     The  amount  of  pain^  however,  is  not 
alwHVS  ill  proportiua  to  tiie  deformity  or  stiffness. 

The  symptcims  may  begin  suddenly  or  gi-adually.  Sometimes,  when 
it  is  evident  that  flat-foot  must  ha%^e  been  present  for  a  long  time,  pain 
and  tenderness  will  stiddenly  come  on,  i>erhap9  Bpontaneonsly  or  perhaps 
immediately  after  some  slight  wreneh  or  twist  of  the  foot  in  walking. 

I>TA6N08IS. 

The  diagnosis  Is  to  lie  leased  upon  inspection  both  with  and  withoai 
the  mirror  view  of  the  sole  of  the  foot  and  on  the  record  of  the  foot  trac- 
ing*  The  degree  of  flexibility  of  the  foot  at  the  medio-tarsal  articul^ion 
is  a  meiatart  for  distinction  between  a  weakened  and  a  flat-foot. 

Prognosis. 

After  a  time  the  foot  may  become  accustomed  to  its  altered  positioa  ' 
and  painful    nympt^ims  cease.     In   other   cases,    however,    the    painful 
symptoms  continue  and  become  worse  rather  than  better  as  years  go  by* 
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The  coDdition  may  persist  almost  indefinitely,  a  constant  source  of  pain 
and  disability. 

The  resulta  of  treatment  are  immediate  and  generally  satisfactory. 
In  oases  with  little  permanent  dia  tort  ion  but  great  muscular  weakness 
benefit  and  cure  can  be  expected  from  careful  treatment.  In  cases  of 
average  severity,  relief  can  almost  always  be  given  by  very  simple 
measures.     A  spontaneous  cure  is  not  to  be  expected. 

Even  after  deformity  of  the  bone  takes  place  and  the  distortion  is 
confirmed,  a  useful  foot  may  be  obtained  if  the  muscular  develop- 
ment of  the  leg  ia  good.  A  prominent  **  sprint  '*  runner  with  a  fine  record 
of  success  showed  on  examination  by  Dr.  1).  A»  Sargent,  of  the  Hemen- 
way  Gy mnasiuiu,  well-marked  fiat-foot. 

The  prognosis  of  a  valgus  deformity  from  inflammatory  or  paralytic 
causes  varies  necessarily  according  to  the  nature  and  degree  of  the  origi- 
nal affection. 

Little  need  be  said  of  the  spastic,  paralytic,  tranmatic,  or  inflamma- 
tory forms  of  valgus.  The  distortion  resembles  that  of  other  forma,  and 
the  requisite  treatment  is  to  be  conducted  on  the  same  principles  as  are 
needed  for  the  ordinary  varieties  of  flat-foot. 

Treatment. 

The  treatment  of  the  conditions  described  will  depend  upon  the  nature 
of  the  deformity,  its  severity,  and  its  duration. 

The  principles  of  treatment  are  simple  and  consist  of  the  rectification 
of  the  foot  if  distorted,  support  of  the  foot  in  a  proper  position  {if  sup- 
port is  needed),  and  the  development  of  the  strength  of  the  muscles  and 
tissues  until  tbey  are  sufficient  to  maintain  the  normal  attitude.  These 
measures  are  corrective  and  mechanical. 

Forciifle  Correction, — In  cases  in  which  it  is  not  possible  to  place  the 
foot  in  an  approximately  correct  position  on  account  of  stiffness  and  mus- 
cular contraction  it  is  generally  unsatisfactory  to  attempt  the  use  of  a 
support  until  the  position  of  the  foot  has  been  corrected.  Such  patients 
should  be  anaesthetized  and  the  foot  forcibly  twisted  into  shape.  It  must 
be  remembered  that  there  are  two  elements  of  deformity  to  be  corrected : 
first,  eversion  of  the  foot,  and,  second,  abduction  of  the  fore-foot,  This 
can  be  done  manually  in  most  cases,  but  in  severe  cases  such  an  appliance 
Bs  the  Thomas  club-foot  wrench  will  be  of  use  in  giving  better  leverage. 

The  foot  should  be  over-corrected  if  possible,  or  in  any  event  placed 
in  the  best  obtainable  position  and  held  by  a  plaster  bandage.  It  then 
follows  the  course  of  an  ordinary  sprained  ankle,  generally  of  slight 
degree.  As  soon  as  the  patient  can  walk  without  pain  supports  should 
be  applied. 

In  less  severe  cases  correction  can  be  gradually  accomplished  by  the 
repeated  application  of  plaster-of-Paris  bandages. 
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In  extreme  cases  osteotomy  of  the  neck  of  the  oa  caleis  and  astragatot 

may  be  needed,  but  such  cases  are  mfrequent. 

Mechanical  treatment  varies  from  the  use  of  appliances  indading  the 
leg  to  that  of  supports  for  the  arch  of  the  foot, 

lu  the  severer  forms,  especially  when  paralysis  of  certain  of  the 
moscles  is  present,  when  there  is  decided  eversion  of  the  foot,  a  support 
holding  the  leg  is  needed.  Such  may  be  afforded  by  means  of  steel  8ol« 
plates,  with  an  upright  passing  oti  the  outside  of  the  leg,  with  a  support- 
ing strap  around  the  inner  malleolus  described  in  speaking  of  infantile 


paralysis*  This  is  the  ordinary  valgus  appliance,  worn  on  the  ontside  of 
the  foot  with  a  leather  support  over  the  inner  malleolus  and  secured  to 
tlie  upright* 

A  form  of  apparatus  has  been  employed  depending  upon  pressure  on 
the  malleolus  by  a  padded  plate  attached  to  uprights  running  up  from 
the  sole  of  the  shoe.  Supports  to  the  arch  of  the  foot  need  to  be  firm 
and  unyielding  in  the  more  severe  forms.  These  are  best  made  of  steel 
shaped  upon  a  cast  of  the  foot.  The  object  of  the  plate  la  to  support 
the  arch  by  pressing  on  the  head  and  neck  of  the  os  calcifl,  astragaliis, 
the  scaphoid,  and,  in  some  instances,  the  first  metatarsal  upward  and 
outward*  It  is  necessary  that  the  projecting  portions  of  these  bones, 
but  little  covered   by  fleshy  should  not  be  unduly  preeaed  upotv  and 
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plates  therefore  vary  according  to  the  individual  and  the  part  of  the 

foot  most  in  need  of  support. 

The  various  shapes  of  plates  that  the  writers  have  found  of  use  are 

shown  in  the  figures.  The  plate  should  fit  the  arch  evenly  and  smoothly 
and  the  pressure  should  be  evenly  distributed. 
Some  outward  thrust  from  the  inner  surface  of  the 
plate  is  needed  over  the  inner  surface  of  the  as- 
tragalus. A  high  inner  edge  in  front  of  this  is  not 
essential. 

The  "  balance "  of  the   plate  is   an  important 
matter.     Either  it  should  rest  securely  in  the  sole 


Fio.  800. -Whitman's 
Flat-foot  Plate.  C,  Great 
toe-Joint:  D.  centre  of  tbe 
heel.    (Whitman.^ 


Fig.  601.— Bame.    A,,  Astragalo-scaphoid  Joint. 


of  the  boot  or  if  it  tilts  at  all  it  should  be  so  arranged  that  when  weight 
is  borne  upon  it,  it  rolls  the  foot  on  to  its  outer  border  as  in  the  Whit- 
man plate.     A  flange  rising  from  the  plate  at  the  outer  border  of  the 


Fig.  60S.— Same.   H,  Calcaneo-cuboid  Junction. 


foot  is  often  of  assistance  in  keeping  the  foot  from  sliding  off  the  plate 
and,  if  properly  placed,  counteracts  abduction  of  the  fore-foot. 

The  most  useful  material  from  which  to  make  plates  is  tempered 
spring  steel  of  the  requisite  thickness.  It  may  be  protected  from  rust- 
ing by  being  copper-plated  and  then  nickel-plated.     Paint,  japan,  etc., 


thati  if  made  of  tempered  steel  and  are  more  inolined  to  yield  under 
weight, 

AluttiicLiiiii  and  nickel  altiminuni  are  light  but  not  sufficiently  rigid 
and  corrode  easily.  Celluloid  has  been  used  with  fairly  &atisfactory  re- 
sults* Vulcanized  bard* rubber  makes  a  light  and  comfortable  plate,  but 
it  is  thick  and  breaks  easily. 

To  manufacture  a  plate  a  plaster  cast  is  essential*  This  is  best  taken 
as  follows:  Plaster-of-I'aris  and  water  are  mixed  until  a  consistence  is 
obtained  like  that  of  melting  ice-cream.  This  is  poured  into  a  box  or 
oblong  pan,  and  the  patient  sitting  in  a  chair  allows  the  foot  to  rest  on  the 
plaster  without  bearing  weight  on  the  leg.  The  plaster  is  heaped  tip  at 
the  inner  border  of  the  foot  to  the  level  of  the  scaphoid.  \Vliea  the 
plaster  has  hardened  the  foot  is  withdrawn,  the  mould  painted  with 
shellac,  which  is  allowed  to  dry,  and  the  surface  of  it  is  wiped  wiUi  a 
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greased  rag'.     It  is  then  filled  with  plaster  cream.     The  cast  thus  ob- 
tained represents  the  foot  iu  a  partially  corrected  position. 

If  the  plate  were  made  to  fit  this  it  would  only  support  the  foot  in  a 
partially  corrected  position.  To  secore  the  pressure  of  the  plate  where 
desired  the  cast  is  then  cut  away  by  a  knife  at  the  points  where  greatest 
pressure  is  wished  and  the  plate  is  fitted  to  the  remodelled  cast. 

In  milder  cases  a  less  rigid  support  can  be  used,  such  as  pads  of  felt. 
Felt  pads  may  be  cut  from  boiler  felt^  reaching  from  in  front  of  the 
heel  to  just  behind  the  head  of  the  first  metatarealj  highest  at  the  inner 
border  and  sloping  not  only  to  the  outer  border  of  the  foot  but  backward 
and  forward  as  well.  This  may  be  accomplished  by  superimposing  sev- 
eral layers,  each  of  smaller  size  than  the  preceding,  on  each  other.  The 
pad  is  applied  over  the  stocking  and  held  in  place  by  a  turn  of  bandage, 
or  it  may  be  incorporated  in  an  inner  sole  of  leather.  Leather  pada  may 
be  used  in  the  same  way. 

The  Acute  Weakened  i^ooi,^ Certain  cases  are  characterized  by  such 
acute  sensitiveness  that  a  rigid  support  cannot  be  applied;  neither  in 
many  cases  is  the  patient  able  to  rest.  The  support  most  likely  to 
be  tolerated  by  such  patients  is  a  felt 
pad  applied  to  the  bare  foot  over  which 
are  put  strips  of  surgeon^s  adhesive 
plaster  in  the  manner  descril>ed  by  Gib- 
ney  as  Cottrell's  method  for  use  in 
sprained  ankles.  The  pad  is  put  in  the 
hollow  of  the  foot,  tlie  foot  held  in  a 
position  of  talipes  varusj  and  strips  of 
one  inch  wide  are  tightly  wound  around 
the  foot  beginning  at  the  outer  border 
passing  under  the  sole  and  up  the  inner 
border  of  the  foot  to  a  point  above  the 
ankle ;  over  this  is  applied  a  snug  cotton 
bandage. 

Boots, — The  boot  may  be  made  cor- 
rective by  being  raised  at  its  inner 
border  by  thickening  the  inner  side  of 
the  sole  and  heeh  This  is  a  modifi- 
cation of  the  method  originally  intro- 
duced by  Thomas  in  the  treatment  of 
flat-foot,  in  which  the  whole  sole  of  the 
shoe  is  raised  along  the  inner  border  by 
means  of  a  wedge.  This  method  is 
often  of  use  in  children,  in  whom  the  sole 

should    be   thickened  from  a   quarter  to  half   an    inch.      The    amount 
necessary  may  be  determined  experimentally  by  blocking  up  the  inner 


Fio.  flfH.— Boot  for  Valffus  (wUh 
Jihoit  Leif)  frum  InftnatllH  Punilynta. 
(Galloway.) 
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side  of  the  fcM>t  till  the  oorretit  position  is  obtained.  In  adults^  with 
notably  too  much  weight  borne  on  the  inuer  side  of  the  foot  and  slight 
symptoms,  a  raise  of  from  one-eighth  to  one-quarter  of  an  inch  is 
often  efficient  treatment.  The  objection  to  the  method  is  that  the  foot 
slides  on  tho  incline  of  the  sole  and  l>ear3  uncomfortably  hard  on  Uie 
outer  border  of  the  boot^  sometimes  causing  irritation  over  the  base  of 
the  fifth  metatarsal  and  often  distorting  the  boot  by  stretching  of  the 
leather  over  the  outer  side.  The  less  the  amount  of  raising  the  sole, 
the  less  is  the  likelihood  of  this  objection  to  the  treatment.  The  at- 
tempts to  correct  any  but  the  mildest  grades  of  weakened  foot  by  the 
use  of  corrective  boots  are  generally  unsatisfactory.  Boots  stiffened 
along  the  sides  of  the  ankle  for  the  use  of  children  with  weak  aaUw 
so  commonly  sold  are  nseless^  and  the  leather  reinforcement  of  the  inner 
side  of  the  boot  for  adults  is  generally  un  sat  is  factor}',  No  matter  how 
much  this  reioforcement  is  stiffened  it  will  naturally  yield,  and  as  a  rule 
affords  only  temporary  support. 

The  use  of  proper  foot  wear  is  sufficient  to  correct  the  mildest  cases, 
and  in  connection  with  proper  hygiene  and  exercises  is  in  these  cases . 


Fig.  0(if>.~^,  Print  oo  Smoked  Paper  of  a  PoLnti^d  Shoe :  b,  tmpiint  of  (txit  wmxtim  fintoivd 
botli  tndkatliig  comnroslon  of  tbe  troat  of  the  tvol ;  e«  prlnl  of  worklii^EuaD's  «boe.  tbowltuT  I 
room  for  tow. 


sutlicient  to  effect  a  cure.      The  adoption  of  proper  foot  wear  is  mito 
to  be  regarded  as  a  prophylactic  measure  deserving  consideration.     The  i 
jrequirements  of  a  proper  boot  or  shoe  are  to  be  determined  from  what 


Fio.  im.-UofiiiTu  Shoe,  Ne 


should  have  room  to  help  support  the  inner  border  of  the  foot  j  that  the 
fore-foot  should  not  be  cramped,  but  should  have  room  to  be  placed  prop- 
erly on  the  ground  in  order  to  perform  its  weight- bearing  function  prop- 


f 


Tui.  OiK-l^.M^t  of  [iripnivesd 
Patu^m.  tinner  etlg«  not  so 
jitniJirht  wi  It  iihould  be  tlieu- 
rtttlcally.) 


Fia,  600.— Ordloary  ttelutfon 
of  Boot  to  Foot. 


Fio.  610.— Last  for  Normal  Shoe, 
(Gftlloway.) 


erly  j    and  that  tlie  toes  should  be  given  room  and  opportunity  to  touch 
the  ground  in  their  proper  relation  and  thus  be  of  use  in  walking. 

These  requirements  necessitate  that  the  boot  or  shoe  ahonld  have  a 
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3EEY. 


Binught  intier  Hue,  that  the  shaDk  fthould  be 

]iidi?idiial  foot  when  bearing  slight  weight, 

and  not  cut  away  at  its  bmer  border  any  more  than  is  neonsaij  for  jmr 

poeea  of  boot'making*     The  shank  should  be  slightly  higjber  at  ita  faatr 

than  at  Its  outer  border*     The  forward  part  of  the  boot  should  be  as  wUs 

as  the  weight-bearing  foot  at  that  point,  and  the  toes  shonld  have  room 

to  l}«  placed  iadividually  on  the  ground.     The  forward  part  of  the  ids 

should  not  be  curved  up  as  is  usual^ 

but  should  be  flat  to  enable  the 

toes  to  finish  the  step  in  walking; 

neither  should  the  under  surface  of 

the  sole  be  oonTex  from   side   to 

side^  but  should  set  squarely  on  the 

ground.     The   heel  should  not  be 

unduly  high.     The  forward  part  of 


p 
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Fio.  612.-Pn>p«r  Relatkm  of  tbo  Sate  to 
ShiA^iH  of  tUti  Fuot.  A,  Outline  o(  sole ;  B,  OBt 
F)!]*  nil .^in«t-foot  Boot    CGalloway,)  of  foot.;  C  ImprlDtof  foot.    (WtiltmaD^ 

the  boot  should  be  at  somewhat  of  an  angle  to  the  line  of  the  long  axis 
of  the  heel,  that  is,  the  fore-foot  should  be  slightly  addueted  on  the 
posteritir  pnrt  of  the  tarsus.  Since  the  position  of  the  weakeneil  foot  is 
one  of  abdyotion  of  the  fore-foot,  and  the  position  of  the  foot  under 
muscular  support  is  on©  of  adduction  of  the  fore-foot,  it  is  obvious  ihst 
Uie  supjjort  of  the  foot  in  the  former  condition  is  corrective  in  character. 
M^oiturei  to  sHmulmte  the  local  clrcfdation  are  necessaiy  in  both  the 
weekened  aiul  in  flat-foot.  ^Massage  and  electricity  are  of  assistance* 
Denohing  alternately  with  hot  and  cold  water  is  a  measure  €»f  value* 
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feet  should  be  soaked  for  five  or  ten  mmutea  m  water  as  hot  as  can  be 
bome  and  then  douched  with  cold  water.  The  hot-air  bath  ia  also  of 
assistance. 

Gt/fmiastics. — Exercises  to  increase  the  power  of  the  deficient  muaclea 
are  sufficient,  in  connection  with  the  measures  already  mentioned,  to  cor- 
rect many  of  the  milder  cases.  They  form  an  important  part  of  the 
treatment  of  all  cases,  mild  or  severe,  whether  or  not  used  in  connection 
with  support  to  the  arch,  and  are  to  be  regarded  as  essential  to  treatment 
of  any  form. 

The  most  notably  deficient  muscles  are  the  tibialis  posticus,  the  flexor 
loDgus  hallucis,  and  the  short  muscles  of  the  sole  of  the  foot.  Among 
the  exercises  most  commonly  useful  are  the  following.  They  should  of 
course  all  be  taken  without  boots.  The  patient  stands  with  the  feet 
turned  out,  rises  slowly  on  to  the  toes,  turns  out  the  heels,  and  sinks 
slowly  to  the  ground. 

The  patient  walks  with  the  feet  held  in  the  position  of  talipes  varus, 
the  attitude  of  the  feet  being  kept  up  by  strong  muscular  contraction. 

The  patient  learns  to  separate  the  great  toe  from  the  second  too  later- 
ally and  to  hold  it  in  that  position  while  walking. 

The  patient  learns  to  flex  the  toes  while  the  foot  ia  free  and  to  grasp 
objects  in  them  by  their  plantar  surface. 

The  patient  sits  with  the  leg  extended  and  resting  upon  the  assistant*  s 
knee.  Forcible  adduction  of  the  fore-foot  is  then  made  while  the  assist- 
ant resists  lightly  with  one  hand  steadying  the  tibia  and  the  other  press* 
ing  against  the  ball  of  the  great  toe. 

The  patient  should  be  taught  to  rise  on  the  toes  at  the  end  of  each 
step,  finishing  the  step  with  the  toes. 

Such  exercises  as  the  surgeon  selects  should  be  performed  an  increaa- 
ing  number  of  times  each  day. 


Morton's  Disease. 
(Metatarsalgia  or  Anterior  Metatarsalgia.) 


This  name  is  used  to  describe  a  cramping  pain  more  or  less  spasmodic, 
situated  between  the  distal  end  of  either  of  the  outer  three  metatarsal 
bones.  It  was  first  described  by  T.  G.  Morton,'  of  Philadelphia,  in 
1876,  and  has  since  that  time  been  studied  by  other  writers.' 


I?" 


»  Amer.  Joarn.  Med.  Sciences,  1870  ;  Phi  la.  Med,  Times,  October  2d,  1886  ;  Int. 
ed.  Magazine,  1896  and  1897,  t.,  322. 

'Bradford  •  Boston  Med.  and  Surg.  Journal,  cxxv,,  ill.,  62  ;  T.  S.  K.  Morton: 
Ann,  of  Surg.,  180;3,  680;  Gibney .  Am.  Journal  Kerv.  and  Mental  Bis.,  September, 
1804  ;  PolSBSon  :  Lancet,  March  2d,  188»,  p.  436  ;  Guthrie  :  Lancet,  March  imb,  1892, 
p.  628-  Woodruff-  Medical  Record,  January  18th,  1890;  Goldthwait:  Boston  Med» 
and  Surg.  Journal,  cixxi.,  p.  2'^i ;  Robert  Jones :  Liverpool  Med.  Chi r.  Journal,  Jaa- 
uary,  1897  ;  Whitman:  Orth.  Trans.,  vol.  jci.,  p.  S4. 
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The  condition  is  characterized 
ordinarilj  during  walking,  which  radiates  down  into  the  toes  md  oRm 
up  into  the  leg.  It  occurs  generally  between  the  third  and  fbortli  or 
foortb  and  fifth  toes.  It  may  be  preceded  by  a  sensaticm  of  slipfiing  be- 
tween the  ends  of  the  metatarsals,  or  the  slipping  m^  ooeur  wtlbool 
the  pain.  It  ordinarily 
comes  ou  when  the 
boots  are  on^  but  may 
sometimes  be  occasion- 
ed by  rising  on  the  toes 
in  the  stocking  feet. 
The  patient  seeks  re- 
lief instinctively  by 
removing  the  boot  and 
rubbing  the  foot^  which 
temporarily  relieves  or 
stops  the  pain.  Some 
Bareness  may  remain 
aftei-ward  and  a  tender 
spot  is  often  found  at 
the  seat  of  the  pain* 

When  once  estab- 
lished the  attacks  of 
pain  become  gradually 
more  frequent  and 
more  severe.  A  neu- 
ralgic condition  of  the 
leg  and  foot  ia  present 
in  severe  cases,  and  the 
patient  learns  to  avoitl 
walking.  Spontaneous 
recovery  may  occur, 
but  is  uncommon. 

Ou  innpection  the 
foot  J  nay  be,  so  far  as 
can  be  ascertained  by 
examiiiatioa,  perfectly 
normal  in  every  re- 
spect. Oftener,  how- 
ever, one  or  more  of 
the  following  variations  from  the  normal  may  be  detected. 

(1)  The  loot  may  be  weakened  and  of  the  type  described  at  the  1 
of  this  chapter.     Flat-foot  almost  never  coexists. 

(2)  The  anterior  arch  of  the  foot  may  be  relaxed  and  liattened^  the 


Fio.  lUa— Radlograpb  Stiowlog  Oomprankm  of  tffft  Foot  bj  i 
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■dorsum  of  the  foot  depressed  behind  the  toes,  and  the  front  of  the  foot 
'  broadeued, 

(3)  The  anterior  arch  of  the  foot  may  be  rigidly  held  in  a  depressed 
position. 

(4)  Dorsal  flexion  of  the  foot  may  be  limited  on  manipulation. 

Motion  of  the  toes, 

especially  in  severe 
cases,  is  apt  to  be  lim- 
ited in  the  direction  of 
plantar  flexion. 

The  pain  is  evident- 
ly due  to  some  disturb- 
ance in  the  normal  re- 
lation of  the  anterior 
ends  of  the  metatarsal 
bones,  Morton  thought 
thatit  was  due  topinch- 
ing  of  the  external  plan- 
tar nerve  between  the 
fourth  and  fifth  meta- 
tarsal bones.  Wood- 
ruff and  Jones  attrib- 
uted it  to  a  direct 
downward  pressure  of 
the  metatarsals  on  the 
digital  nerves  in  the 
sole  of  the  foot.  Jones 
quoted  Tubby  as  find- 
ing one  of  those  nerves 
swollen  and  congested 
on  microscopical  ex- 
amination in  a  ease 
operated  npon. 

The   origin  of  the 

condition    is    obscure. 

It    may    be   tranniatio 

iu  some  cases,  but  it  is 

most    often    obviously 

associated     with     the 

wearing    of    improper 

boots.     Yet  in  some  instances  a  tight  shoe  is  less  uncomfortable  than 

a  loose  one.     It  is  probable  that  compression  of  the  anterior  part  of  the 

foot  by  ill-fitting  bouts  is  in  most  cases  the  cause  of  the  affection. 

Although  the  real  condition  is  often  overlooked,  and  a  diagnosis  of 


FIG.  fill.— lUdliJ^rmpb  Showing  Bight  Foot  rtimmprefleed  by  Boot. 
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neuralgia  made,  for  which  only  general  trreatment  18  prescribed,  yet  fbe~ 
diagnostic  syinptoms  are  perfectly  well  marked  and  definite  and  not  like 
those  of  any  other  affection- 


A 


7Xfl«  ftlBb— Meyer*9  Line  In  Average  Foot, 


Fio.  did.— Mejer*9  Ltae  In  Nonoal  1 


The  prognosis  without  treatment  is  not  good,  the  attacks  as  a  nale 
become  more  frequent  and  painful,  though  apoDtaneous  recov^ery  does 
rarely  occur.     With  proper  mechaDical  treatment  most  cases  recover,  bal 
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FiQ.  617.— Pu«Uluu  of  Hand  la  wtilch  LAtenl  Preatture  vavises  FkIh  at  Hetalanal  Hiiad».    (wmtmcBj 


occasionally  very  obstinate  eases  are  seen  whieb  resist  all  the  ordismiy 

methods  of  treatment. 

2^eatmefitX-lt  is  obvious  that  if  any  static  deformity  of  the  foot  ex- 
ists it  should  be  corrected.  If  tbe  weakened  foot  is  present  a  proper 
plate  should  be  applied,  brought  weU  forward  with  an  elevation  behind 
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the  distal  ends  of  the  metatarsals.  If  the  gastrocnemius  in  short  it 
should  be  stretched.  If  the  aaterior  arch  is  relaxed  and  flattened  a  felt 
or  metal  pad  should  be  placed  under  it  behind  the  heads  of  the  metatar- 

tsala.  In  short,  measures  should  be  adopted  to  relieve  the  front  ends  of 
the  metatarsals  from  pressing  down  on  to  the  sole  of  the  foot  in  finishing 
the  step  in  walking. 

^  Proper  boots  with  a  broad  sole  should  be  worn,  and  compression  of 
the  front  of  the  foot  by  boots  should  be  avoided.  The  normal  flexibility 
of  the  toes  should  be  cultivated  by  proper  exercises.     In  some  cases. 


Fio.  eia.— Normal  Motion  of  the  From  of  tbt;  FtM»i. 

however,  compression  of  the  shafts  of  the  metatarsals  for  a  time  affords 
relief.  In  these  cases  it  can  be  afforded  by  adhesive  plaster^  by  bandag- 
ingi  or  by  a  boot  made  tight  over  the  shafts  of  the  metatarsals.  Removal 
of  the  distal  end  of  the  fourth  metatarsal  has  been  advocated  as  a  meas- 
ure of  treatment,  but  it  is  not  often  necessary  to  reaort  to  this. 


DEFORMIXrES    OF    THE    TOES. 

Ballux  Fa/^p?^.— This  name  ia  applied  to  the  outward  displacement 
of  the  great  toe*  In  the  normal  foot  as  seen  in  children  and  people  who 
do  not  wear  boots  the  long  axis  of  the  great  toe  when  prolonged  backward 
passes  through  the  centre  of  the  heel  (Meyer's  line).     (See  Fig.  603.) 

This  deformity  of  the  great  toe,  however,  is  not  neceaaarily  the  result 
of  tight  shoes,  for  the  deformity  may  come  in  people  who  have  worn  only 
comparatively  loose  ones.  The  upper  leather  of  shoes  being  more  yield- 
ing  than  the  sole,  it  stretches  under  the  pressure  of  use,  or  ia  stretched 
to  avoid  pressure  upon  the  metatarso-phalangeal  articulation.  The  boot 
is  not  stretched  at  its  extreme  end,  and  it  inevitably  becomes,  in  a  de- 
gree^  conical  in  shape  on  this  account,  being  broader  across  the  ball  of 
the  foot  than  at  the  tip  end.  In  the  act  of  walking  the  foot  necessarily 
slips  inside  of  the  boot  to  a  certain  extent,  and  if  the  shoe  slips  back- 
ward and  the  foot  forward,  a  certain  amount  of  pressure  will  come  upon 
the  inner  side  of  the  end  of  the  great  toe. 

This  deformity  may  also  be  occasioned  by  short  boots,  and  the  ordi- 
nary pointed-toe  boots,  or  any  boot  which  does  not  give  more  room  for 


640 


OBTHOPSDIC" 


Of 

of 


liUeral  sprreadiiig  at  the  toes  than  at  the  metstano-pliftlni| 
tioDf  would  nece«eaiilj  giie  me  to  the  trouble. 

When  the  deformity  coutmues  for  any  length  of  ^mm, 
the  bonea  of  the  metatarso-phalangeal  joiDt  takes  plaee.  T^ 
the  metatarsal  is  partly  uncovered  as  the  phalaax  is  poshed  to  Uie  ooEtar 
side,  and  the  head  of  the  metatarsi  may  become  enlarged  from  giavtli 
of  the  boae  due  to  periosteal  irritation.  The  skin  orer  this  proauaeDt 
bone  may  grow  thick  and  a  bursa  form  on  the  outer  edge.  This  tnaj  be* 
come  inflamed,  giving  rise  to  an  extensive  cellulitis,  which  may  iDclnde 
the  whole  dorsum  of  the  foot,  which  may  suppurate  and  cause  Beerosis  of 
the  bone.  This  latter  termination  is,  however,  rare  and  occttrs  only 
neglected  cases. 

The  symptoms  due  to  hallux  valgus  in  the  &on*inflammatoiy 
are  chiefly  those  resulting  from  the  alteration  of  the  shape  of  the  foot^ 
In  aggravated  cases  a  peculiar  gait  is  noticeable,  the  foot  is  thrown  out 
and  there  is  loss  of  elasticity  in  the  gait.  There  may  be  pain^  and  in 
the  severe  cases  extreme  pain  and  difficult}'  in  walking,  which  is  usually 
attributed  by  the  patient  to  gout.  It  is  almost  exclusively  an  afifection 
of  adult  life,  Vmt  i»  occasionally  seen  in  adolescence.  In  old  age  it  is 
often  found  in  conjunction  with  chronic  rheumatoid  arthritis,  or  with 
bunion*  On  examination  sensitiveness  of  the  metatarso-phalangeal  joint 
18  detected  on  pressure. 

Trfjifment, — The  treatment  of  hallux  valgus  in  children  is  best  carried 
out  by  wearing  a  splint  of  steel  or  hard-rubber  along  the  inner  border  of 
the  foot  fastened  Ijeliiud  to  the  metatarsus.  To  the  front  end  of  this 
Bplint  the  toe  is  bandaged  or  strapped  and  thus  pulled  outward. 

The  use  of  a  toe  post  is  sometimes  beneficial.  That  is,  a  metal  parti* 
tion  is  attached  to  the  sole  of  the  boot,  which  shall  come  between  the 
first  and  second  toes  and  hold  the  great  toe  in  an  improved  position*  For 
the  use  of  this  toe  post  a  stocking  is  required  which  shall  have  a  division 
betweeu  the  great  toe  and  the  other  toea. 

The  use  of  a  foot  plate  curved  to  support  the  arch  of  the  foot  may  be 
of  use  when  the  foot  is  weakened  or  flat. 

Shoes  should  be  so  constructed  that  no  pressure  is  possible  which  will 
force  tlie  great  tt>e  to  the  outer  side.  The  sole  of  the  shoe  should  be  not 
only  as  broad  as  the  sole  of  the  foot,  but  in  cases  in  which  there  is  a  ten* 
deney  to  this  deformity,  there  should  be  room  made  in  the  front  of  the 
shoe  for  the  first  metatarao-phalangeal  joint  of  the  large  toe  to  move  to 
the  inside. 

In  old  cases  attempts  to  correct  the  deformity  by  such  means  as  tiiose 
mentioned  are  generally  unsuccessful  and  operative  measures  may  be 
mlopted. 

The  joint  may  be  reseoted  through  an  incision  along  the  inner 
upper  surface  of  the  joint,  the  section  of  the  bones  being  made  in  suoh 
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planes  that  the  cut  ends  of  the  bones  when  in  apposition  keep  the  toe 
in  its  proper  position.  A  wedge-shaped  osteotomy  of  the  first  metatarsal 
behind  the  joint  will  correct  the  deformity  in  many  cases  and  has  the 
advantage  of  not  destroying  the  joint  surfaces. 

Besection  of  the  joint  may  be  performed  through  an  incision  made 
between  the  first  and  second  toes.  By  this  method  the  cicatrix  is  not 
subjected  to  the  friction  of  the  boot.  The  use  of  properly  made  shoes  is 
essential  for  after-treatment,  and  also  for  the  prevention  of  the  increase 
or  recurrence  of  the  deformity. 

Bunion  is  the  name  applied  to  an  inflammation^  of  a  bursa  which 
forms  on  the  inside  of  the  metatarso-phalangeal  articulation,  and  in  some 
eases  to  an  inflammation  of  that  joint  itself.  It  occurs  most  often  in 
connection  with  hallux  valgus. 

Hallux  Varus. — This  deformity  is  not  a  common  one,  and  is  known 
also  as  in-toe  or  pigeon  toe.  It  is  rarely  of  any  importance,  and  although 
often  congenital  in  origin,  it  may  occasionally  be  seen  in  youDg  children 
with  flat-foot,  and  the  writers  have  observed  it  in  a  few  cases  of  over- 
corrected  club-foot  in  which  a  valgus  has  resulted.  It  is  also  seen  in 
connection  with  severe  knock-knee  at  times. 

This  distortion  does  not  generally  require  treatment,  and  the  use  of 
ordinary  shoes  is  sufficient  to  correct  the  deformity. 

Hallux  Rigidus, — This  deformity  is  sometimes  seen  in  adolescents, 
consisting  of  an  ankylosis  at  the  metatarso-phalangeal  jo^nt  of  the  great 
toe.  The  deformity  consists  of  a  forced  flexion  of  the  proximal  phalanx 
of  the  great  toe  through  30°  to  60°,  with  extension  of  the  second  phalanx. 

The  symptoms  vary  with  the  stage  of  the  disease.  Early  there  may 
be  slight  pain  over  the  joint  and  painful  motion,  but  the  cases  rarely  come 
to  the  surgeon's  notice  at  this  time.  Later  there  is  swelling  over  the  joint, 
with  rawness  and  tenderness,  and  perhaps  an  enlargement  of  the  bone 
itself.  If  the  disease  progresses,  the  joint  becomes  ankylosed  in  the 
distorted  position  and  the  fascia  and  muscles  contract  and  still  more 
firmly  secure  the  deformity'  in  position.  The  usual  atrophy  after  anky- 
losis often  occurs  here. 

The  condition  is  often  associated  with  flat-foot.  Ill-fitting  shoes  also 
have  an  influence  in  causing  the  distortion.  At  times  it  arises  from  an 
injury. 

The  treatment  in  the  early  stages  will  consist  in  removing  the  ex- 
citing cause,  and  properly  supporting  the  foot.  If  there  is  pain,  with 
signs  of  inflammation,  rest  with  local  applications  is  indicated,  and  later 
protection  by  splints  with  support  of  the  arch  of  the  foot.  In  inveterate 
cases  excision  of  the  joint  may  be  necessary. 

Hammer  Toe.  — This  deformity  consists  of  a  claw-like  contraction  of 
one  of  the  toes,  usually  the  second  or  third.  The  condition  is  one  of 
flexion  of  the  second  phalanx,  with  extension  of  the  third,  so  that  the 
41 


642 


^  ORTHOPEDI 


pi*essure  on  the  ground  is  sustained  by  the  distal  phalanx,  Over^ 
upward  projecting  joint  there  is  usually  a  callosity,  which  may  cauaa  \ 
siderable  annoyance. 

The  origin  of  the  deformity  is  not  well  understood,  but  in  some  < 
it  ia  appareotly  caused  by  short  boots. 

In  the  slight  degrees  and  early  stages  of  the  deformity,  the  patient 
experiences  but  little  discomfort^  and  such  cases  are  not,  therefore,  com* 
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monly  seen  by  the  surgeon  in  this  stage*     Later,  however,   loconiotion 
be€ome8  difficult  and  painfuL 

In  children  and  adolescents  the  deformity  can  generally  in  all  but  thej 
severest  cases  be  corrected  by  simple  mechanical  treatment.  The 
should  l>eV>ani1aged  or  strapped  to  a  rigid  plantar  splint,  which  can  easilj 
be  made  of  tin.  Tlie  strapping  should  be  renewed  often  enough  to  keep 
the  toe  extended.  In  very  severe  cases  and  in  adults  the  deformity 
best  remedied  by  amputation  at  the  metatarso-phalaageal  articulation* 
In  children  it  can  be  corrected  if  necessary  by  suljcutaneous  section  of  thej 
contracted  fasciai,  forcible  straightening,  and  fixation  in  a  straight  posi*^ 
tion  by  means  of  splints  and  adhesive  plaster. 

Amputation  at  the  interphalangeal  Joint  is  of  no  use,  as  the  proximal 
phalanx  remains  still  elevated,  so  that  the  only  operative  procedure 
worthy  of  consideration  is  amputation  at  the  metatarso- phalangeal  artic- 
ulation*  After  correction  by  mechanical  means  the  deformity  shows  a 
tendency  to  recontract  and  must  be  carefully  watched. 

Other  operations  tlian  amputation  have  been  recently  advocated  for 
the  relief  of  this  condition,  Adams  divides  the  extenial  lateral  liga* 
ments  subcutaneously,  and  extending  the  to©  keeps  it  on  a  metal  splint 
for  three  or  four  weeks.  Petersen  removes  the  soft  and  tendinous  struc- 
tures from  the  under  side  of  the  affected  toe.  Terrier  makes  a  longi- 
tudinal incision  along  the  dorsum  of  the  toe  and  removes  with  bone  for 
ceps  the  ends  of  the  phalanges  which  form  the  affected  joint,  and  theal 
cutting  away  the  bursa  and  the  callus  from  the  top  the  toe  is  dressed  in  ^ 
the  extended  jxisition.  Cuneiform  osteotomy  has  been  done  with  per* 
fectly  satisfactory  results. 

I)eiHatio7i  of  the  Small  Toe*. — The  other  toes  may  l>e  displaced  fromj 
being  crowded  together,  either  in  such  a  way  that  one  toe  is  forced 
lie  upon  or  over  the  others.     This  is  almost  mvariably  an  acquired  ttffec-^ 
tion,  but  may  rarely  be  seen  in  the  feet  of  infauts.     This  crowding  maj 
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also  eause  the  toe  to  double  on  itself  in  BU€h  a  way  that  the  head  touches 
the  ground  at  the  end  of  the  nail,  instead  of  on  the  pulp.  This  forced 
flexion  may  become  so  severe  as  to  give  much  annoyance,  causing  an 
ulceration  at  the  end  of  the  toe  and  an  intianied  bursa  on  the  dorsum. 
This  position  of  the  toes  may  also  Ue  the  result  of  unequal  power  of  the 
antagonistic  muscles. 

In  chOdren  and  in  light  cases,  the  deformity  may  often  be  corrected 
by  replacing  the  toe  and  securing  it  in  position  by  winding  adhesive 
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plaster  about  it  and  a  contiguous  toe,  which  may  serve  as  a  splint,  and 
by  attention  to  pro]>er  shoes. 

In  adults  and  in  pronounced  cases,  amputation  is  the  only  satisfactory 
method  of  treatment. 

A  contracted pmit Inn  of  several  toes  is  sometimes  seen,  either  as  a  re- 
sult of  improper  shoeing  or  as' a  sequel  to  a  previous  paralysis  of  some  of 
the  mnacles  of  the  foot.  It  also  occurs  at  times  in  connection  with  what 
has  been  spoken  of  as  contracted  foot*  The  tendons  and  faaci^B  will  be 
found  shortened. 

This  deformity  is  to  be  treated  in  the  same  way  as  the  contraction  of 
one  toe.  In  this,  aa  in  all  similar  affections  of  the  toes,  properly  mad? 
shoes  are  necessary  to  prevent  relapse  or  to  secure  permanent  recovery. 

It  is  safe  to  say  that,  in  obstinate  cases,  all  contracted  fascia  or  ten 
dons  should  be  freely  divided. 
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cilutogy  of  tho  afToctioii  is  obecura,  in  some  cases  it  is  accompaDied  lif  J 
iniHitciiiei  of  the  on  oalois. 

pjjrtm font's  ftf  thn  tftmnl  fmiips^  especiaUy  of  the  os  calcis,  are  focmd 
tvnm  t  iiM»  l.t>  time  accompanying  a  painful  and  even  a  diBabling  eoDditioo 
of  lliti  fiiot.  IiiHnmmation  of  the  post- calcaneal  bur»a  has  been  described 
In  rtMinwtton  with  this  condition/  The  exostoses  are  found  by  akia- 
llinphi* 

'Hie  titiuloKy  JH  ob«eure.  In  some  cases  gouorrhcea  may  hare  preceded 
iii  whitn  ill  otIitTM  tliorif  is  no  evidence  of  it.  The  affection  is  obstillttii 
iMnl  nHH>Y(n'y  eluvv.  It  h  not,  as  a  rule,  much  benefited  by  trea^ienl^tfid 
Um  itimoval  of  the  exo^tiKsrs  has  not  regularly  been  followed  by  relief  and 
ihiuild  not  \m  niub>rtakini  in  the  very  acute  stage. 
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Rest,  dry  heat,  fomentations,  douching,  massage,  etc.,  all  have  their 
place  in  improving  certain  cases.  Partial  relief  is  often  to  be  obtained 
by  the  use  of  a  support  to  the  arch  of  the  foot,  relieving  the  heel  from 
some  of  its  pressure. 

Nodules  in  the  plantar  fascia  are  occasionally  found  in  connection  with 
arthritis  deformans. 

Fied  Force. — A  painful  condition  of  the  foot  known  as  pied  forc^  has 
been  mentioned  by  French  surgeons  as  occurring  generally  among  soldiers 
who  are  obliged  to  take  prolonged  marches.  A  swelling  on  the  dorsum 
of  the  foot  occurs,  accompanied  by  pain  and  functional  disability.  This 
condition  is  followed  often  by  exostoses,  oftenest  on  the  second  metatarsal 
bone.  It  was  formerly  thought  to  be  due  to  a  periostitis  or  synovitis, 
but  investigations'  by  means  of  skiagraphs  have  shown  a  bony  deformity 
of  the  metatarsals  resembling  that  which  follows  fractures. 

*  Boisson  and  Chapotot :  Arch,  de  M6d.  et  de  Pharmacie  Militaire,  February,  1899. 
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Abscess  Id  hip  disease,  210 

in  joiDt  disease,  177 

in  Pott*s  disease,  6,  34 

periarticular,  173,  202 
Acetabalar  hip  disease,  205 
Acromio-clavicular  joint,  disease  of,  379 
Age  and  joint  disease,  182 
Amputation  for  knee-joint  disease,  334 

of  the  liip-joint,  21)1 
Ankle,  congenital  dislocation  of,  448 

diseases  of,  353 

excision  of,  359 

functional  affections  of,  367 

hysterical  disease  of,  521 

osteoplastic  resection  of,  300 

results  of  treatment,  358 

splints  for,  358,  302 

synovitis  of,  353 

tuberculous  disease  of,  354 
treatment  of,  357 
Ankylosis,  203 

and  immobilization,  202 
Apophysalgie  pottique,  18 
Apparent  shortening  in  hip  disease,  220 
Aran-Duchenne  type  of  muscular  atrophy, 

612 
Arthrectomy  of  elbow,  373 

of  knee,  333 
Arthritis,  acute,  of  hip,  299 

acute,  of  infants,  185 

ankylopoietica,  168 
Arthritis  deformans,  190 

bacteriolog}',  192 

in  children,  193 

of  hip,  297 

of  knee,  339 

pathology,  191 

of  spine,  148 

of  wrist,  373 
Arthritis,  gonorrhoeal,  196 

in  infectious  diseases,  194 

in  scarlet  fever,  194 

in  syphilis,  189 


Arthritis  in  typhoid,  194 

of  infants,  185 

pauperum,  194 

rheumatica  ankylopoietica,  193 
Arthrodesis  in  infantile  paralysis,  486 
Aspiration  of  cold  abscesses,  72 
Athetosis,  491 

Atrophy  in  hip  disease,  216,  231,  240 
Attitude  in  hip  disease,  212 

in  Pottos  disease,  31 

in  psoas  contraction,  33 

of  rest,  551 

Bed  frame  for  hip  disease,  256 

frame  for  Pott's  disease,  42 
Beely's  club-foot  appliance,  392 

corset,  130 
Bleeder's  joints,  200 
Boots,  031 
Bow  legs,  505 

anterior,  576 

etiology,  565 

expectant  treatment,  570 

mechanical  treatment,  571 

osteoclasis,  574 

osteotomy,  576 

prognosis,  569,  577 
Brisement  forc^  in  hip  disease,  276 
Buckminster  Brown's  splint  for  torticol- 
lis, 588 
Bunion,  641 

Bursa,  post-calcaneal,  644 
Bursitis,  204 

of  hip,  301 

of  knee,  341 

Cabot's  hip  splint,  261 

Calot's  reduction  in  Pott's  disease,  45 

Carcinoma  of  bone,  188 

Caries  of  spine,  1 

Casts  for  Hat-foot  plates,  630 

Cerebellar  type  of  hereditary  ataxia,  516 

Cerebral  paralysis,  488 
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Cerebral  paralyais,  i^iparatiis  In,  608 

atrophy  in,  400 

contractures  in,  400 

diagnosia,  400 

epilepqr  in,  601 

etiology,  404        , 

mental  defects  in,  4d0 

mobile  spasm  in,  401 

operative  treatment,  608 

pathology,  405 

prognosis,  600  •  - 

spastic  condition  in,  402 

treatment,  601 
Cerebro-spinal     meningitis,     paralysis 

■from,  467 
Charcot's  disease  of  the  hip,  200 

joint  disease,  108 
Chest,  deformities  of,  184,  580 

deformities  in  Pott*8  disease,  11,  22 
Chondrodystropkia  foBtalis,  520 
Chondroma,  187 
Club-foot,  380 

anatomy,  880 

Beely's  appliance,  802 

bone  operations  in,  402 

causation,  883 

diagnosis,  388 

forcible  correction  of,  413 

in  hereditary  ataxia,  614 

mechauical  correction,  391 

osteotomy,  407 

paralytic,  42ii,  401,  481 

Phelps'  operation  for,  400 

plantar  fascia,  division  of,  ;)90 

prognosis,  389 

relapses  in,  418 

resection  of  bones  for,  404 

results  of  treatment,  421 

retentive  appliances,  419 

splints,  414 

symptoms,  387 

Taylor  shoe,  418 

tenotomy,  395 

treatment,  ;589 

varus  shoe,  418 
Club-foot,  non-deforming,  000 
Club-hand,  424 
Congenital  dislocation  of  ankle,  448 

of  elbow,  447 

of  hip,  427 

of  knee,  447 

of  shoulder,  446 

of  wrist,  447 


Congenital  elevation  of  anHwIft,  fiOS 
Congenital  talipes  valgoa,  610 
Congenital  tortiooUia,  679 
Contracted  foot,  600 
Convalescent  splint  for  hip  diMMe,  271 

splint  for  tnmor  wXhoM,  888 
Coxa  va^^  808 
Craniotahes,  686 
Cysts  of  knee- Joint,  840 

Dbfobmitibs  in  infantile  paralyaia,  460 
Dislocation  of  hip  (paralytic),  464 

of  semilunar  cartilages  of  knee,  Sid 
of  shoulder  (habitual),  868 
Distribution  of  tuberouloos  Joint  dlaeiK, 
184 

Elbow,  arthrectomy,  378 

congenital  dislocation^  447 

excision,  872 

synovitis,  370 

tuberculous  disease,  870 
Encephalitis,  40 

Epilepsy  in  cerebral  paralysis,  601 
Epiphyseal  hyperaemia,  208    . 
Epiphyses  in  rickets,  535 
Epiphysitis,  acute,  186 
Etiology  of   tuberculous  Joint  dlasMS, 

180 
Excision  in  paralytic  knock-knee,  5G5 
Excision  of  ankle,  359 

of  elbow,  372 

of  hip,  280 

of  knee,  328 

of  shoulvjler,  367 

of  wrist,  374 
Exercises  in  lateral  curvature,  125 
Exostoses,  187 

of  tarsal  bones,  644 
Experimental  causation  of  lateral  curva- 
ture, 97 
Experiments  on  value  of  traction,  248 

Faulty  attitudes,  103,  142 

Feet,  examination  of,  608,  623 

Fingers,  diseases  of,  878 

Fixation  of  joints,  results  of,  208.  262 

treatment  of  hip  disease,  250 
Flat-foot,  606 

anatomy,  617 

etiology,  621 

forcible  correction  of,  627 

plates  in,  628 
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Flat-foot,  symptoms,  622 

tender  points  in,  623 

treatment,  627 
Flexion  of  knee  in  tumor  albus,  322 
Foot,  anatomy  of  bones  of,  611 

in  infancy,  606 

pronation  of,  609 

the  weakened,  607 
Forcible  correction  in  Pottos  disease,  45 

straightening  of  joints,  480 

straightening  of  knee,  323,  325 
Fracture  of  hip  in  children,  306 

in  hip  disease,  207 
Friedreich's  disease,  513 
Functional  affections  of  joints,  517 

affections  of  spine,  161 
Funnel  chest,  164,  536 

Gakt's  osteotomy  of  the  hip,  276 

Genuclast,  327 

Genu  recurvatum,  447 

valgum,  546 

varum,  565 
Gout,  194 

Goutti^re  de  Bonnet,  262 
Growing  pains,  203 
Gummatous  ostitis,  189 

Hjemophilia,  joint  disease  in,  199 
Hallux  rigidus,  641 
valgus,  639 
varus,  641 
Hammer  toe,  642 
Harrison's  sulcus,  163,  164 
Heel,  painful,  644 
Hemiplegia,  488 
Heredity  in  tuberculous  joint  disease, 

180 
Hey '8    internal    derangement   of   knee 

joint,  345 
Hip,  congenital  dislocation  of,  427 

diagnosis,  434 

differential  diagnosis,  437 

etiology,  430 

forcible  reposition,  442 

frequency,  427 

operative  reduction,  439 

pathology,  431 

prognosis,  438 

results  of  operation,  446 

sex  in,  429 

symptoms,  434 

treatment,  439 


Hip,  congenital  dislocation  of,  varieties 

434 
Hip  disease,  205 

abscess  in,  210,  219 
treatment  of,  273 

abduction,  228 

acetabular,  205 

adduction,  228 

amputation  for,  292 

atrophy,  215,  231 

attitudes  in,  212,  226 

bed-frame  in,  256 

brisement  force,  276 

Cabot  splint,  261 

causes  of  death,  235 

convalescent  splint,  270 

deformities,  217 

treatment  of,  275 

diagnosis,  223 

differential  diagnosis,  231 

dislocation  in,  207 

double,  222,  279 

duration  of  treatment,  239 

examination  in,  223 

excision,  280 

results  of,  284 

flexion,  229 

forcible  straightening,  276 

general  condition  in,  221 

incision  of  joint,  291 

lateral  traction,  256 

limp,  212,  213 

long  traction  splint,  263 

measurement  in,  226 

mortality,  234 

muscular  fixation,  215,  223 

night  cries,  214.  274 

osteotomy,  276 

pain,  213,  231 

pathology,  205 

plaster  bandage,  257 

prognosis,  233,  234 
of  atrophy,  240 

relapses,  272 

remissions,  221 

results  of  treatment,  238.  241 

separation  of  epiphysis,  207 

sequestra,  209 

short  traction  splint,  269 

shortening,  220,  227,  279 

swelling,  281 

symptoms,  211 

temperature,  222 
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^B               Hip  disease,  ThomaB  splint,  269 

Joint  affections  in   infectious  diwisw, 

^K^^                traciion,  248 

194 

^^K                    mnltB  of,  2H 

Pott's  disease,  24 

^^^H             traction  splints,  263 

pulmonary     hypertrophic     osteoi^^^^ 

^^^H              tieatment,  248 

thrtjpathy,  200                                  ^H 

^^^^              trephining  tnichanter,  291 

scarlet  fever,  194                                ^H 

^H                Housemaid's  knee,  341 

scurvy,  199                                             ^| 

^H               Uydrocepbalus  and  rickets,  536 

syphilis,  189                                           ^1 

^H               Hydrops  art  icu  lorn  m  tuberculosus,  176 

tabes  dorsal  is,  198                         J 

^H               Hypersstbetic  spine,  3li,  161 

typhoid,  194                                  ^^tfl 

^H               Hypertrophy,  unUateral,  596 

Joi  n  t  **  m  ice,^'  20 1                                ^^^H 

^H              Hysterical  bip,  520 

Joints,  functional  affections  of,  ^17        ^^M 

^^^^              joints,  517,  523 

tumors  of,  187                                ^^^^M 

^^^P              knee. 

Jnry*mast,  58                                        ^^^^| 

^^^^               spine,  36,  161 

^^^^B 

KxsE,  arthritis  deformans,  339                  ^U 

^m               iDOycY,  4m 

bursitis,  341                                            ^ 

^H               Imuiubi ligation  and  ankylosis,  262 

congenital  dislocation^  447                      J 

^H               Incision  of  joint  in  hip  disense,  291 

cysts,  340                                      ^^^m 

^^L               Infanli  le  paralyaie,  450 

housemaid's,  341                          ^^^| 

^^^^               arthrodesis  in,  466 

hysterica),                                        ^^^H 

^^^H               Burreli's  splhit,  478 

internal  derangement,  846           ^^^^| 

^^^1              club-foot  in,  461 

loose  bodies  in,  343                      ^^^H 

^^^^H              contracted  knee  in,  480 

semilunar  canilageft,  ^45             ^^^^| 

^^^B               defortnUies  in,  459,  479 

synovitis,  337                                ^^^^| 

^^^^H              diagnosis,  465 

trigger,  352                                   ^^H 

^^^1              differential  diagnosis,  466 

tuberculosis,  306                          ^^^^| 

^^^^H              dislocations  in,  46S 

Knee,  tumor  albus,  308                       ^^^^H 

^^^^H              distribntion  of  paralysis,  457 

abscesses,  328                                ^^^^| 

^^^H              electrical  reaction  in,  4ft6 

amputation,  334                          ^^^^H 

^^^H              epidemic,  452 

ankylosis,  332                              ^^^^H 

^^^H               etiology,  450 

artbrectomy,  333                          ^^^^| 

^^^^H              hip  deformity  in,  479 

convalescent  splint,  321               ^^^^H 

^^^^H               knock-knee  in,  460 

deformity  in,  3 IS                          ^^^^H 

^^^^^                mecbanicat  treatment,  473 

treatment  of,  323                  ^^^H 

^B                        patholo^\  452 

diagnoKis,                                    ^^^H 

■                              prognosis,  468 

dislocation  in,  314                      ^^^H 

splints,  474 

^^^^1 

symptoms,  455 

erosion,  333                                   ^^^^| 

talipes  calcaneus  in,  462 

317                                  ^^^1 

valgus  in,  401 

forcible  straightening,  883         ^^^^| 

tendon  transplantation  in,  481 

genuclast^  327                               ^^^^| 

treatment  of,  409 

limp  in,                                        ^^^^| 

of  deformkies  in,  480 

osteotomy  in,  333                         ^^^^H 

Intermittent  hydrops,  167 

pain,  312                                       ^^^H 

Internal  derangement  of  the  knee-joint, 

pathology,  308                             ^^^^| 

it                       'Mh 

prognosis,  317                             ^^^^H 

j^^H         1m:  hi  as  scoLiotica,  94 

protective  splint,  321                   ^^^^H 

^^^M 

rotation  tibia,  316                      ^^^^| 

^m             .Uw,  arthritis  of,  379 

sequestra,  309                            ^^^H 

^H              Joint  affections  in  gout,  194 

shortening,  311                            ^^^^H 

^H                     gonorrhcea,  196 

spasm,                                          ^^^^H 

^H                    bsemophilla,  200 

subluxation  in,  314                     ^^^^H 
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Knee,  tumor  albus,  ThomM  knee  splint, 
310 

traction  in,  325 

treatment,  317 
Knock-knee,  545 

condyles,  552 

etiology,  548 

excision  in  paralytic,  565 

expectant  treatment,  555 

frequency,  546 

gait  in,  552 

Macewen^s  osteotomy  for,  561 

manipulation  in  the  treatment,  556 

mechanical  treatment,  557 

mechanics,  548 

Og8ton*8  operation  for,  561,  563 

osteoclasis  for.  564 

osteotomy  for,  560 

paralytic,  655 

pathology,  560 

prognosis,  555 

splints  fur,  557 

tracings,  554 
Kyphosis,  142 

in  Pottos  Disease,  1 

in  paralysis,  146 

in  rickets,  145 

of  occupation,  143 

of  old  age,  143 

Laminectomy,  74 
Lateral  curvature,  70 

caries  and,  113 

cervical,  85 

chest  in,  109 

classification  of,  85 

congenital,  79 

contraction  of  chest  in,  92 

distortion  of  vertebra,  106 

dorsal,  86 

etiology,  94,  102 

examination,  111 

exercises  in,  125,  131 

fixed  curves  in,  81 

frequency  of,  79 

general  condition  in,  83 

in  ischias  scoliotica,  94 

intermittent  correction  in,  133 

jackets,  129,  131 

kyphosis  in,  91 

limp  in,  88 

lumbar,  87 

mechanism,  96, 101 


Lateral  curyatore,  mechanism  of   rota- 
tion, 107 

methods  of  recording,  114 

muscles  in,  80,  81,  110 

neurasthenic  symptoms,  82,  83 

pain,  82 

paralytic,  92 

pathology,  104 

physiological  curves,  94 . 

pressure  correction  in,  132 
by  jackets,  134 

prevention  of,  118 

prognosis,  115 

rhachitic,  90 

static,  91 

treatment  of,  122 

choice  of  methods,  i:% 

varieties  of,  84,  90 

vertebrae  in,  108 
Lateral  deviation  in  Pottos  disease,  15,  17 
Lipoma  arborescens,  201 
Little's  disease,  488 
Loose  bodies  in  knee-joint,  343 

bodies  in  joints,  201 

bodies  in  the  hip- joint,  301 
Lordosis,  146 

in  rickets,  535,  537 
Lumbar  abscess,  26 

Macewen's  osteotomy   for  knock-knee, 
561 

Malignant  disease  of  hip,  53,  209 
disease  of  spine,  15^) 

Malpositions  of  limb  in  hip  disease,  217 

Mechanism  of  malpositions  of  foot,  615 

Meningitis  in  Pott's  paraplegia,  7,  10 

Mental  impairment  in  cerebral  paralyais, 
489 

Metatarsalgia,  635 

Metatarso-phalangeal  articulations,  dis- 
ease of,  362 

Morbus  coxie  senilis,  297 

Morton's  disease,  635 

Muscular  spasm  in  hip  disease,  215 

Neukomimesis — see  Functional  affections 

of  joints 
Neuropathic  arthropathy,  11*8 
Night  cries,  214 
Non-deforming  club-foot,  600 

Obstetrical  paralysis,  515 
Ocular  torticollis,  581 


652               ^^^^^         GENERAL 

,  INDEX.                 ^^^^^^H 

I 

CEdeiim  of  spinal  cord,  8 

PoiieuOTphalitis,  4»7                       ^^ 

^1 

Ogstoirs  ojiemtion  for  kiiock-ktiec,  601, 

Poliomyelitis  anterioi,  460 

^^^1 

5ri3 

Porencepbaliis,  4% 

^^^1 

OHieochondritis,  18ft 

Poster  J  or  torti  c  ol  I  i  s ,  5  IH> 

^^^1 

i>sLeocla^s  for  knock-knee,  604 

Pott's  disease,  1 

^^^1 

in  bow-legs,  674 

abscess,  treatment.  79 

^^^1 

Osteoclast  of  Rizzoli.  574 

apparatus  for  currection,  4l> 

^^^1 

Oateoinahicin,  144,  544 

attitudes  in,  13,  31,  33 

^^^1 

Osteoinyelitis.  acute,  185 

Calot's  reduction,  46 

^^^1 

of  ffj>ine,  151 

care  of  skin  in,  43 

^^H 

OsUJotoniy  for  bnw-leg»,  67« 

causation,  12 

^^H 

for  club-font,  407 

causes  of  abscess,  2^ 

^^^1 

^^             for  deformity  at  hip,  27<J 

of  death  In,  38 

^^^1 

^^^H            for  dcforniily  at  knee,  '^i>i'2 

of  pjiralysis  in,  7,  10 

^^H 

^^            for  infantile  paralysiBj  48(i 

celluloid  jackets, 

^^^1 

for  knock-knee,  500 

cervical,  31 

^^^1 

Ostitis,  187 

abscess,  28 

^^^1 

deforinaus,  144 

chest  in,  IK  22 

^^^1 

of  spine,  6 

compensatory  curvea,  SI 

couise,  28                                          1 

^M 

PAtrs  reduction  in  congenital  dlfjloca- 

deformity,  IP,  40 

^^H 

tion  of  hip,  44 1; 

of  chest,  11,  22 

^^^1 

Faget's  disease,  144 

diagnosis,  29 

V 

Painful  aflection  of  foot  (Morton's),  635 

of  abscess  in,  34 

^^^1 

beel,  «44 

of  paralysis  in,  S5 

^^^1 

Paralynis,  cerebral,  488 

domal,  33 

^^^1 

infantile,  450 

examination,  30 

^^^1 

in  Pott '8  disease,  23 

eye  Hymploms,  11* 

^^^1 

pathologj',  6 

forcible  coixection,  45 

^^H 

treatmentt  74 

correction,  repair  after,  47 

^^H 

in  ricketa,  53^ 

gait,  31,  33 

H 

peeudo-hypertrophic,  507 

general  condition,  23 

H 

Paralytic  club-foot,  423,  4«l,  481 

Goldthwait's  head  sapporu  07 

H 

'                    Bpinal  curvature,  02 

graduated  correction,  49 

^1 

valpis,  401 

growth  in,  21,  40 

^^^1 

Paraplegia  doiortTfia,  155 

head  nupports  in,  07                      ^ 

^^^1 

l'arrot*8  disease,  180 

head-traction  in,  43 

^^^1 

Patella,  dislocation  of,  348 

heart  and  vessels,  1 1 

^^^1 

operation  fitr,  351 

incision  of  abscess  in,  72 

Patellar  ligaiiieut,  elongatimi  of,  361 

indications  for  treatmenu  60,  68, 

78 

tendon,  rupture  of,  362 

joints  in,  24 

Periarticular  abscesH,  173 

jury-masts  for,  68 

^^H 

Perineal  bands,  200 

laminectomy,  74 

^^H 

Pes*  arcuatuji,  603  - 

lateral  deviation,  16,  17 

^^H 

cavus,  0i03 

leather  Jackets,  67 

^^^1 

valgus,  010 

leucocyt-osis,  20 

^^H 

,             Phelfia'  operation  in  club-foot,  4fK) 

localization  of,  It 

^^^1 

Physiidoglcal  cunej*  of  spine,  ft4,  141 

lumbar  abscess,  27 

^^^1 

Pied  force.  045 

meningitis,  7,  10 

^^^1 

Pigeon  breast,  23,  162,  Pi4,  530 

morUlit)^  38 

^^H 

_             Plantar  faacla,  division  of.  300 

c&dema  of  cord,  8 

^^^1 

■            Fluter  jackets,  62 

ostitis,  superficial,  in,  6 

^^^1 

H            Plaster  in  flat-foot.  028 

pain  in,  18 

1 
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Pottos  disease,  paper  jackets,  67 

paralysis,  23 

pathology,  1 

pathology  of  abscess,  6 
of  paralysis,  6 

pigeon  breast,  23 

plaster  jackets,  54 

prognosis,  37,  75 
of  paralysis,  76 

psoas  abscess,  26 

contraction,  15,  17,  29,  33 
contraction,  treatment  of,  73 

recumbency,  41,  44 

relation  of  paralysis  to  deformity,  7 

repair,  11,  47 

reeulta  of  forcible  correction,  43 

retropharyngeal  abscess,  25,  28 

rigidity,  16,  30 

secondary  curves,  21 

spontaneous  cure,  21 

suspension  in,  52 

symptoms,  13 

Taylor  brace,  59 

Taylor  head  support,  66 

temperature  in,  23 

Thomas'  collar,  67 

traction  in,  43 

treatment,  40 

of  paralysis  in,  74 

wiring  spinous  processes  in,  45 
Prepatellar  bursitis,  341 
Progressive  muscular  atrophy,  511 

Erb\s  type  of,  512 
Pseudo-muscular  hypertrophy,  507 

attitudes  in,  509 

club-foot  in,  510 

etiology,  507 

mental  defect  in,  509 

pathology,  507 

symptoms,  508 
Psoas  abscess,  26 

Pulmonary    hypertrophic    osteoarthrop- 
athy, 200 

Repair  of  tendons,  397 
Resection  (see  Excision) 
Retropharyngeal  abscess,  25,  28 
Rhachitis,  527 
Rheumatic  gout,  190 
Rheumatism,  193 
Rheumatoid  arthritis,  190 
Rice  bodies,  176 
Rickets,  527 


Rickets,  adolescent,  520 

attitude,  588 

bones,  534 

congenital,  529 

deformities,  533 

diagnosis,  540 

epiphyses  in,  535 

etiology,  529 

head  in,  534,  535 

hydrocephalus  and,  536 

lordosis  in,  535 

paralysis  of,  533 

pathology,  527 

pelvis  in,  538 

phosphorus  in,  543 

prognosis,  542 

spine  in,  537,  542 

symptoms,  533 

treatment,  543 
Rizzoli's  osteoclast,  574 
Round  shoulders,  142 

treatment,  148 
Rupture  of  quadriceps  tendon,  852 

Sacro-coccygeal  disease,  379 
Sacro-iliac  disease,  376 
Sarcoma  of  bone,  187 

of  the  spine,  153 
Scapula,  congenital  elevation  of,  593 
School  seats,  118 
Scurvy,  joints  in,  200 
Semilunar     cartilages,    dislocation    of| 
345 

treatment,  347,  351 
Scrofulous  (see  Tuberculous) 
Senile  coxitis,  297 

scrofula,  183 
Sequestra  in  tuberculous  joints,  171 
Short  leg,  597 

Shortening  in  hip  disease,  227,  287 
Shoulder,  bursitis,  364 

Charcot's  disease,  366 

congenital  dislocation,  44<i 

dislocation  of,  habitual,  368 

epiphysitis,  364 

excision,  367 

gonorrhoeal  arthritis,  366 

rheumatism,  365 

synovial  cysts,  366 

synovitis,  363 

teno-synovitis,  364 

treatment  of  diseases  of,  366 

tuberculous  disease  of,  364 
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Bpantic  paralysis  488  (see  also  Cerebral 
paralysis) 

gymnastics  in,  502 

tendon  transplantation  in,  504 

t«;notoniy  in,  50^ 
Spastic  paraplegia,  488 

t/irticollis,  581 
Bpinal  arthropathy,  198 

paralysis,  450 
Spine,  ankylosis  of,  149 

angular  curvature  of,  1 

arthritis  deformans  of,  37 

carcinoma  of,  153 

caries  of,  1 

examination  of,  30 

gonorrheal,  148,  151 

hysterical,  3(),  01 

malignant  disease  of,  153 

ostitis  of,  6 

osteomyelitis  of,  37 

sarcoma  of,  153 

Hpondylolisthesis,  150 

sprains  of,  35 

syphilis  of,  155 

tuberculosis  of,  1 

traumatic  spondy litis,  30,  152 

typhoid,  152 

variation  in  length  of,  141 
Spondylitis,  1 

di'forinaiiH,  37,  14H 
SpondyloliHtlu'HiH,  \')(\ 
SpoiuiyloHo  rliizoinrlicjuo,  148 
StonuH'lavicular  (iiHt'iusi',  371) 
St4»rmnn,  37i) 

SubpatcUar  bursa,  diKcaHo  of,  342 
Subtrooliantoric  oHti'otoniy,  27^1 
SuspeiiHion  in  Tolt's  diHease,  effect  of,  02 
SyniphyHis  j>ubis,  (liseaKe  (»f.  37l» 
Synovial  oysU  of  knee.  340 

(\V8t.s  of  Mhouhlor.  300 
Synovitis  of  anklo,  353 

olironio,  105 
dry,  108 
purulent.  107 
Nenuis.  10.'> 
uleerative,  1()8 

oi  iAho\\\  .'mO 

of  hip,  21H5 

of  kiUH«.  iV.u 

of  shoulder.  .'»0:» 

oi  wrist.  ;>T;'» 
Syphilis  and  riekets.  532 

of  hone,  18S 


Syphilis  of  spine,  155 
Syphilitic  arthritis,  189 

Tabbtic  arthnypalhy,  196 
Tables  of  height  and  weight,  117 
Talipes  calcaneus,  602 

equino-yams,  380 

equinns,  596 

valgus,  616 

varus,  380 
Taylor  brace,  59 

head  support,  66       * 

shoe  for  club-foot,  418 
Temperature  in  joint  disease,  23 
Temporomaxillary  articulation,  379 
Tendon  transplantation  in  infantile  pa* 
ralysis,  481 

in  spastic  paralysis,  504 
Tenotomy  in  infantile  paralysis,  486 

in  spastic  paralysis,  503 

of  tendo  Achillis,  395 
Thomas'  collar,  67 

hip  splint,  259 

knee  splint,  310 
Thorax,  distortion  of,  164 
Toe-joints,  diseases  of,  362 
Toes,  contraction  of,  041,  043 
Torsion  in  lateral  curvature,  89 
Torticollis,  579 

acquired,  581 

Buekniinster  Brown's  splint,  588 

congenital,  570 

diagnosis,  58() 

etiology,  570 

ocular,  581 

operations  for,  588 

pathology-,  583 

posterior,  51X) 

prognosis,  587 

retention  appliances,  591 

spastic.  581 

treatment,  502 

treatment,  587 
Traetion  in  caries  of  spine,  43 

in  hip  disease,  248 

in  knee-joint  disease,  325 
Traumatic  spondylitis,  36 
Traumatism  and  joint  disease,  181 
Trigger-knee.  :MS2 

Tuberculosis  of  joints,  patholog>  of.  160 
l\ibt»rculous  disease  of  ankle,  ;)o4 

of  elbow.  370 

of  hip.  205 


